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Since 1875, the Fecker company has produced the finest 
precision astronomical instruments. All Fecker telescopes 
—from the portable Celestars to the large observatory 
models, for professional or non-professional use 
signed and manufactured to exacting standards. Optics 
are of unexcelled quality. Mountings are rugged; durable. 
Drives and mechanisms are precise and built for long, 
trouble-free life. 
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The Celestar-4 is portable, has a Newtonian optical sys- 
tem of 4-inches clear aperture. Electric drive. Magnifica- 
tions of 35X, 70X, 105X, 210X. Complete $1985° 
The Celestar-6 features a newly developed catadioptric 
optical system. 6-inches clear aperture. Focal length is 90 
inches in a tube only 35 inches long. No spider diffraction. 
Electric Drive. Eye pieces in a turret adapter give magnifi- 
cations of 90X, 180X, 270X. Complete $59500 
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16-INCH 
SCHMIDT 
TELESCOPE 


the finest 
telescopes are 
made by Fecker 


J. W. Fecker also offers a wide variety of professional 
telescopes and accessory items. Pictured is a Schmidt 
telescope with a 16-inch aperture correcting plate and a 
20-inch primary mirror. A Fecker-Ross astrograph is 
mounted beneath the tube. Similar Schmidt models are 
available up to 60-inches aperture. 

Write for more information on these telescopes or your 
specific requirements. No obligation, of course. 


All prices are f.0.b. Pittsburgh, Pa., and are subject to change 
without notice. Applicable state and local taxes are in addition. 


j- wy. fecker inc. 


A subsidiary of American Optical Company 


6592 HAMILTON AVENUE, PITTSBURGH 6, PA. 
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Rotation of Venus 


HE LENGTH of day on the planet 

Venus is still an outstanding prob- 
lem. Values as divergent as 22 hours and 
225 earth days are currently favored by 
different observers. The major difficulty 
is that the planet has a nearly featureless 
cloud cover, without well-defined mark- 
ings, such as Mars and Jupiter show. 

At Mount Wilson and Palomar Observ- 
atories, Robert S. Richardson has made a 
new attempt to determine Venus’ rotation 
period spectroscopically, by measuring the 
difference in line-of-sight velocity between 
the edge of the planet’s disk and its ter- 
minator (twilight zone). Earlier attempts 
to use this method in 1903 and 1923 gave 
inconclusive results in the blue-violet re- 
gion of the spectrum. For his work, Dr. 
Richardson used fast red-sensitive emul- 
sions, obtaining his comparison lines from 
the earth’s atmospheric absorption (tel- 
luric lines) instead of from an iron-arc 
laboratory source. 

Dr. Richardson employed the Snow 
solar telescope on Mt. Wilson at the time 
of Venus’ eastern elongation in the spring 
of 1956. The grating spectrograph gave a 
dispersion of 0.84 angstrom per milli- 
meter. For other observations in October 
of the same year, he secured coude spec- 
trograms with the 100-inch reflector, at 
about 2.8 angstroms per millimeter. 

From 28 spectrograms, the California 
astronomer found that the rotation is so 
slow as to be masked by the errors of 
measurement. He interprets his data, in 
the June issue of the Publications of the 
Astronomical Society of the Pacific, in 
three different ways: 

“a. The direction of rotation is retro- 
grade, with a period between 8 and 46 
days, a statement with one chance in two 
of being correct. 

“b. The period is longer than 14 days 
direct, or longer than 5 days retrograde, 
a statement with 16 chances in 17 of be- 
ing correct. 

“c. The period is longer than 7 days 
direct, or longer than 3.5 days retrograde, 
a statement with 134 chances in 135 of 
being correct.” 

If the rotation of Venus is in the retro- 
grade sense, it is from east to west, oppo- 
site in direction to the turning of the 
earth and most of the planets. 

Dr. Richardson points out that his re- 
sults contradict J. D. Kraus’ belief that 
the day of Venus is some 22 hours long, 
as inferred from radio noise patterns in 
1956 from Venus (Sky and Telescope, 
January, 1957, page 122). An alternative 
interpretation of the radio data, however, 
would give the period as 13 days. 

Although the rotational period of Ve- 
nus is still uncertain, the orientation of 
the axis is approximately known from 
work by Dr. Richardson and by G. P. 
Kuiper (Sky and Telescope, February, 
1955, page 131). 
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Orbits of Visual Double Stars 


Orro Struve, Leuschner Observatory, 


HE FIRST discovery of a visual 
"Taoubic star is usually attributed to 

the Italian astronomer Riccioli, about 
the vear 1650. when he observed the com- 
ponents of Mizar, or Zeta Ursae Majoris. 
Six years later, Huygens resolved the 
group of stars now known as the Trape- 
zium (Theta Orionis), and in 1664 Hooke 
found that Gamma Arietis consisted of 
two stars. 

But, as R. G. Aitken has stated,* ‘The 
real beginning of double star astronomy 
dates from the activities of Christian 
Mayer and of Sir William Herschel in the 
last quarter of the eighteenth century.” 
Herschel, more than anyone else, “proved 
that orbital motion is the simplest and 
most probable explanation” of the changes 
in “the relative situation of double stars.” 
He pointed out that Castor and othe 
double stars are real binaries, held to 
gether by their mutual attraction. 

An observation of a visual binary made 
with a micrometer at the eye end of a 
telescope, or a measurement on a photo 
graph of a double star, gives two facts: 

1. The separation between the com 
ponents, expressed in seconds of arc. 

2. The position angle or direction of 
the faint star (secondary) with respect to 
the brighter one (primary), expressed in 
degrees counted counterclockwise (east- 
ward) from the north. 


*R. G. Aitken, The Binary Stars, McGraw- 
Hill Book Co., New York, 1935, page 3. 


University of California 
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Position angle and separation, indi- 

cated in this diagram, are a convenient 

way to record a double star observa- 

tion. In unequal pairs, the brighter 

star is always chosen as the origin of 
the co-ordinates. 

Because the stars are revolving around 
each other, the separation and the posi- 
tion angle change from one observing 
epoch to the next. Such changes generally 
occur very slowly for widely separated 
components, more rapidly for those that 
are close together in space. In_ binaries 
more remote from us, of course, the al- 
terations in position are more difficult to 
detect because the components appear 
closer together in the sky than they would 
if their distance away were not so great. 
For the present discussion, we shall select 
some relatively easy, well-separated pairs, 
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90 means of visual meas- 
urements of the com- 
panion’s position. The 
circles are measures 
from photographs. They 
are far more accurate, 
and indicate that visu- 
ally determined separa- 
tions tend to be too 
large. According to re- 
cent calculations by H. 
Wolf, the period of this 
fine system is 172 years, 
and periastron will 
occur in the year 2008. 
Adapted from K. A. 
Strand, in the “An- 
nalen” of the Leiden 
Observatory. 
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that have been observed for all or most of 
a complete orbital revolution. 

If we plot the position from year to 
year of the secondary with respect to the 
primary, the resulting path represents the 
apparent ellipse of the relative orbit, as 
it is seen in projection against the back- 
ground of the celestial sphere. 

For example, amateurs the world ove: 
are familiar with the easy double, Gamma 
Virginis or Porrima, a beautiful pair of 
4th-magnitude stars. As the diagram of 
its apparent orbit shows, at present the 
components are well separated, but they 
are gradually drawing together. Some 125 
years ago, when John Herschel and Wil- 
helm Struve observed this pair, the sec- 
ondary passed only 0.3 second of arc 
from the primary and could not be seen 
separately even in Struve’s 94-inch re- 
fractor at Dorpat Observatory. Now, any 
good 2-inch or 3-inch instrument should 
easily resolve Gamma Virginis. 

But what is the true orbit of such a 
system? It is, of course, an ellipse, but 
the plane in which it lies is usually not 
in the plane of the sky, that is, it is not 
at right angles to the line of sight. There- 
fore, the true ellipse is not the same as 
the apparent ellipse. The astronomer’s 
problem is to deduce the shape and orien- 
tation of the true ellipse from the obser- 
vations that give him directly only its 
projection on the celestial sphere. 

Notice that the primary star of Gamma 
Virginis is not at either focus of the ap- 
parent ellipse. This is true also for Cas- 
tor, for which the primary is, in fact, 
quite far off the major axis of the ap- 
parent ellipse. This could not be true 
if the apparent ellipse represented the 
true orbital path of the companion. (In 
spite of this, however, Kepler’s law of 
equal areas in equal times is obeyed in 
the apparent ellipse.) 

Let us take a case for which the entire 
apparent ellipse has been observed and 
show how, by means of a simple construc- 
tion, the true orbit may be obtained. We 
shall use the well-known Zeta Herculis 
system as our example. It has a 3rd- 
magnitude primary and a secondary of 
magnitude 6.5, the period of revolution 
being 34 years. These stars are at present 
about 1} seconds of arc apart, at position 
angle about 70°. 

Accurate measurements of position an- 
gle and separation in the Zeta Herculis 
system extend back to the year 1826; thus 
the companion has been observed through 
nearly four complete orbital revolutions. 
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The apparent ellipse for the binary 


star Zeta Herculis, plotted from annual 


means of observations for a complete revolution, 1915 to 1949. 


[his fact allows us to estimate the period 
directly, from the recurrence of position 
angle. The companion passed through 
position angle 120° in the year 1914 and 
again in 1948, indicating the period as 
34 years. 

In the accompanying diagram are plot- 
ted yearly means of the measurements of 
Zeta Herculis from 1915 to 1949, taken 
from a compilation by P. Baize. Although 
the points show some observational scat- 
ter, it is not too difficult to draw the 
apparent ellipse that they indicate. 

Mark the center of the apparent ellipse 
and draw a diameter AB through the 
center and the primary star. Next, draw 
the “conjugate diameter” CD through the 
two tangent lines to the apparent ellipse 
that are parallel to AB. That is, the con- 
jugate diameter passes through the cen- 
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In the apparent ellipse of Zeta Her- 

culis, after AB has been drawn its 

conjugate diameter CD is constructed, 
as explained in the text. 


ter and the two points of tangency on 
the ellipse. 

Take a flat sheet of transparent plastic, 
glass, or a clear photographic plate (un- 
exposed and fixed), somewhat larger than 
the major axis of the apparent ellipse. 
In the following description, we shall 


In this demonstration 
of the method described 
by the author, the paper 
fastened to the wall is a 
diagram of the apparent 
orbit of Zeta Herculis, 
with the two conjugate 
diameters drawn on it. 
The operator sights 
through a glass _ plate 
with perpendicular cross 
lines, tilting the glass 
until the cross coincides 
with the conjugate 
diameters. With the 
plate still in position, 
he can then draw the 
true ellipse directly on 
the glass. In actual prac- 
tice, the operator should 
stand as far back from 
the wall as possible, and 
the instructions given 
in the text should be 
carefully followed. 





usually refer to this transparent sheet 
as “the plastic.” With china- or plastic- 
marking pencil, draw on the plastic a 
cross of two perpendicular straight lines. 

Attach the apparent-orbit drawing to 
the wall and hold the plastic in front of 
it, tilting and turning the sheet until 
the cross on the plastic coincides with 
the lines AB and CD on the apparent 
ellipse. There are two and only two 
orientations of the plastic that give the 
required coincidence. Both orientations 
represent solutions of the problem. 

To find the shape of the true ellipse, 
look through the plastic at the apparent 
ellipse from as great a distance as pos- 
sible. Then mark on the sheet the outline 
of the apparent ellipse as it appears when 
seen through the properly tilted plastic, 
without moving the sheet. 

Be sure that at every instant you look 
at right angles to the plane of the ap- 
parent ellipse. Since in practice it is not 
easy to fulfill this requirement, I have 
found it useful to attach to the drawing 
of the apparent ellipse several match 
sticks set at right angles to its plane (stick- 
ing out from the wall) — one at the cen- 
ter, another at the position of the primary 
star, and several more at suitable inter- 
vals along the apparent ellipse. ‘The 
matches help the observer shift his eye 
to each required position by looking 
along its length as he marks the corre- 
sponding point on the plastic. 

The orientation of the plastic may be 
found with considerable precision when 
the cross matches the conjugate diameters 
on the apparent ellipse. Place a_pro- 
tractor against the sheet at the cross 
intersection and sight along the protrac 
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tor to read the angle between the line 
of sight and the plane of the plastic. 
Subtract this from 90° to obtain 1, the 
inclination of the orbit plane to the 
plane of the sky. For Zeta Herculis, our 
i determined in this way should come 
within about a degree or two of the cor- 
rect value, 49°. (The present convention 
among double star astronomers is to give 
the inclination as 180° —7 for systems 
like Zeta Herculis where the position an- 
gle decreases with time. For this binary 
we would therefore write 180° — 49° 

131°.) As we have already seen, there are 


two possible inclinations, +: and —1), 
both of which give the required fit. 
Also, before you disturb the orienta- 


tion of the plastic, change the position of 
your eye so that you now look along the 
plane of the plastic. Mark a line on the 
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Compare each ellipse at the left with 
its right-hand neighbor. We cannot 
tell from inspection which is the nearer 
side of the apparent orbit, so the true 
orbit has two possible orientations, 
each with its own direction of motion. 


drawing of the apparent ellipse where the 
edge of the plastic or glass is seen pro- 
jected, where the plane of the transparent 
sheet intersects the plane of the wall. 
This gives the orientation of the line of 
nodes on the celestial sphere, which may 
be expressed as the position angle of the 
node, 2. This is found by measuring 
with a protractor the angle between the 
north-south direction and the line that 
has been drawn in the plane of the ap- 
parent ellipse. The result in the case of 
Zeta Herculis is 48°. 

The plastic sheet can now be placed on 
a desk or table for further study. The 
ellipse drawn on it represents the true 
orbit, the cross lines forming its major 
and minor axes. The primary star is now 
located on the major axis, and it is easy 
to demonstrate that it marks one of the 
foci of the ellipse: The distance of the 
primary star from one end of the minor 
axis should be half as long as the major 
axis. The length of the semimajor axis, 
a, can be measured by the same scale as 
that used for the drawing of the apparent 
ellipse. For Zeta Herculis the value of a 
is 1.4 seconds of arc. 

The eccentricity, e, of the true ellipse 


is obtained by measuring the distance 
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from the primary star to the center of 
the ellipse and dividing it by a. For Zeta 
Herculis, this distance is 0.7 second, and 
e == 0.7/1.4 = 0.5. 

In order to complete the solution, we 
still require the angle known as the argu- 
ment of periastron, w, in the plane of the 
true orbit between the line of nodes and 
the periastron point, measured in the 
direction of motion of the companion. 
To obtain this, draw on the apparent 
ellipse the line of nodes through the 
primary star, and sight through the plas- 
tic at the proper orientation. Draw a 
corresponding line of nodes through the 
primary star position on the plastic. It 
is now a simple matter to measure q with 
a protractor. For Zeta Herculis it comes 
out 111°. 

The procedure outlined above can be 
explained in terms of a right cylinder 
constructed with the apparent ellipse as 
its base. Our problem has been to find 
a section of the cylinder such that the 
projection of the primary star lies in one 
of the foci of the resulting ellipse. Thus, 
we could have found one of the two 
sections of the cylinder by trial and error 
using only the foregoing condition. 

In practice, however, it is much more 
convenient to take advantage of the fact 
that in the true ellipse the major and 
minor axes are at right angles to each 
other. The projection of the major axis 
onto the apparent ellipse is the diameter 
\B drawn through the primary star; its 
conjugate diameter, CD, is the projection 
of the minor axis of the true ellipse. 
Hence, all we need to start with is the 
cross on the transparent sheet of plastic 
or glass. A few seconds of time are suf- 
ficient for orienting the plastic so the 
axes coincide with the lines AB and CD. 
If we wanted to, we could then cut out 
the cylinder at the required angle, pro- 
ducing the true orbit. 
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In this visualization of orbit relations, 
the elliptical cylinder is parallel to the 
observer's line of sight, and the appar- 
ent ellipse is a right cross-section. The 
true ellipse is an oblique cross-section. 


Sky AND TELESCOPE, September, 1958 





A model of a right cylinder devised 
at Leuschner Observatory by Thomas 
L. Henyey. The base represents the 
apparent (projected) orbit of Zeta 
Herculis, while the true orbit plane 


is in the center. The vertical rods 
pass through the primary and ellipse 
center. A heavy dark line indicates 
the alternate orientation of the orbit. 
Leuschner Observatory photograph. 


The procedure with the cross on the 
plastic is, I believe, the simplest and 
most easily understandable method for 
obtaining the true orbit of a binary star. 
But there are a number of short cuts 
which will make the resulting orbit more 
accurate. 

Although the length AB is foreshort- 
ened, the factor by which it is reduced 
is the same for any two intervals of the 
major axis of the true ellipse. Hence, the 
ratio by which we had found e is un- 
changed by projection, and in the ap- 
parent ellipse is: 


Center to primary star 





Center to periastron 


Measurement of this ratio on the ap- 
parent ellipse gives directly the eccen- 
tricity of the true ellipse. In the case of 
Zeta Herculis, the 07.47 /0”.97, 

iving 0.48 for e. 

A difficult part of the graphical method 
is, perhaps, drawing a good ellipse while 
holding the plastic sheet at the proper 
orientation. With the information above, 
we actually need only to mark the posi- 
tion of the primary star upon the tilted 
major axis on the plastic, for the semi- 
major axis, a, equals the center-to-focus 
distance divided by e. Furthermore, the 
distance from the focus to one end of 
the minor axis is a, as has already been 
stated. It is a simple matter to draw the 
required ellipse by means of a string of 
length 2a attached to the two foci. 

$v graphical methods we can dispense 
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The Stewart-Henroteau construction is 
a simple alternative way of finding 
NN’, the line of nodes of a binary. 


with the plastic sheet entirely. We make 
use of the fact that the semiminor axis 
of an ellipse is 
b=a (1 —e’)!. 

If we were to increase all ordinates in the 
true ellipse parallel to the minor axis by 
the factor (1 — e*)?, we would obtain a 
circle (Kepler’s eccentric circle). 

The projection of the minor axis on 
the plane of the apparent ellipse is the 
conjugate diameter CD, and the ratios 
of the line segments are not altered by 
projection. Hence, if we increase all 
lines in the apparent ellipse parallel to 
CD by the same factor (1 — e*)}, we 
should obtain a new ellipse in the plane 
of the apparent orbit. Designated by H. 
J. Zwiers as the auxiliary ellipse, it is 
actually the projection of Kepler's eccen- 
tric circle upon the apparent orbit plane. 
The major axis of the new ellipse is equal 
to the diameter of Kepler’s eccentric cir- 
cle, and the latter is by the nature of its 
construction equal to the major axis of 
the true orbit. 

Moreover, the orientation of the major 
axis of the auxiliary ellipse (in the plane 
of the apparent orbit) gives the line of 
nodes. But another convenient procedurc 
for determining this orientation is given 
by Stewart and Henroteau in Popula 
{stronomy for 1925 (Vol. 33, page 304): 

Find the foci of the apparent ellipse 
This can be done by drawing its longest 
diameter and its shortest one, these cross 
ing at right angles. Place a drawing com 
pass at an end of the short diameter and 
swing an arc with a radius equal to hall 
the length of the long diameter: it will 
cut the latter at the foci. 

Draw straight lines from each focus to 
the primary star and bisect the exterior 
ingle formed by these two straight lines 
This is the orientation of the line of 
nodes. The proof of this procedure 1s 
simple when the primary star is on the 
major or minor axis of the apparent el- 
lipse. It is a litthe more complicated when 
the primary star occupies an arbitrary po 
sition, but it gives the same result as the 
procedure with the transparent plastic 


Remember that the line of nodes defines 
an orientation only, and that any line 
parallel to one found by these methods is 
also the line of nodes. It is conventional 
to draw the line of nodes through the 
primary star. 

For the reader who would like to try 
his hand at solving another binary-star 
orbit, a somewhat more difficult case than 
Zeta Herculis is that of Alpha Centauri, 
the nearest star to the sun. The apparent 
ellipse can be plotted from the following 
position angles and separations quoted by 
W. S. Finsen, to which a few more re- 
cent observations have been added. 


ALPHA CENTAURI 
Year P.A. Sep. Year P.A. Sep. 


1894.5 207.3 20.67 
1901.5 210.7 21.89 
1910.2 215.4 19.52 
1915.3 218.7 17.21 
1922.9 226.3 12.38 
1930.5 247.8 6.47 
1933.4 269.4 4.68 
1876.5 48.6 4.20 1936.4 308.0 4.06 
1877.5 76.7 2:19 1939.6 341.9 5.49 
1878.5 142.7 2.10 1942.1 358.1 6.73 
1879.5 176.8 3.50 1945.1 9.9 8.76 
1881.0 188.8 6.55 1949.5 19.2 10.58 
1885.0 200.0 13.16 1952.4 25.4 9.48 
1889.5 204.1 17.82 1956.4 48.2 3.85 

For Alpha Centauri, the transparent- 
plastic method should yield approximate- 
ly: period, 80 years; inclination, 79°; 
position angle of node, 25°; argument of 
periastron, 52°; eccentricity, 0.52; and 
dates of periastron passage, 1876 and 
1956. These are rounded-off values from 
the very precise orbit determination by 
Finsen, who is well known for his work 
on double stars. 


1853.5 270.6 4.50 
1857.5 $21.7 4:17 
1860.0 345.9 5.35 
1863.5 3.4 7.58 
1870.5 21.2 10.38 
1873.0 26.4 9.52 
1873.0 33:5 7.13 
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The apparent orbit of the visual 
binary, Xi Bootis, an easy pair in 
small telescopes. The stars are mag- 
nitudes 5 and 7. The elements of the 
true orbit are: period, 150 years; in- 
clination, 140°; position angle of node, 
168°; argument of periastron, 24°; 
eccentricity, 0.51; semimajor axis, 4.9 
seconds; and date of periastron, 1909. 
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*Q. Do meteorite fragments from the 
Barringer Crater in Arizona show Wid- 
manstatten figures when etched? 

*A. In many cases, as may be seen in 
numerous specimens from this crater 
which are displayed in museums and 
planetariums. 

Q. Would light from a star at the 
moon’s edge be bent by the moon’s gravi- 
ty, as predicted by relativity theory and 
observed for stars near the totally eclipsed 
sun? 

A. Yes, but the bending would be 
much too slight to be detected. Even in 
the case of the sun, which is 25 million 
times more massive, this deflection is only 
about 13 seconds of arc at the sun’s limb. 


Q. What are the wave-length ranges 
of the colors of the spectrum? 

A. Red extends from a little longer 
than 7000 angstroms to about 6200; 
orange is 6200 to 5900; yellow to 5750; 
green to 5300; blue-green to 4900; blue 
to 4600; indigo to 4300; and violet to 
about 3900. 

Q. How bright are the satellites of 
Uranus? 

A. Their magnitudes at mean opposi 
tion are: Ariel, 15.5; Umbriel, 16; 
Titania, 14.0; Oberon, 14.2; and Miranda, 
17. They are more difficult to see than 
these numbers suggest, because they are 
always within a minute of arc of Uranus, 
which is eight to 11 magnitudes brighter. 

Q. What is Roche's limit? 

A. Roche's limit is the minimum dis 
tance from a planet at which a liquid 
satellite would not be torn to pieces by 
the tide-raising forces of the planet’s at 
traction. For a satellite of the same densi- 
ty as its primary, the limit is 2.44 times 
the planet’s radius. The rings of Saturn 
lie within Roche's limit for that planet, 
but its innermost satellite, Mimas, lies 
outside. 

Q. What is the largest asteroid? 

A. Ceres, the first minor planet dis 
covered. It is about 480 miles in diameten 

Q. Is the 200-inch Palomar reflector 
ever used for visual work? 

A. Very rarely, for specialized pro 
vrams such as measuring the size of Pluto 
The telescope is designed primarily foi 
photographic, spectrographic, and photo 
electric observations 

Wikio 


*This question is repeated from page 45 
of the July issue to correct the misquotation 
of Dr. John S. Rinehart. The mistake was 
pointed out by Frederick C. Leonard, Uni- 
versity of California, Los Angeles, and H 
H. Nininger, American Meteorite Museum 
Small specimens near the crater do not show 
zood Widmanstatten patterns, while mete 
orites picked up at greater distances do. Di 
Nininger discussed this topic at length in 
Popular Astronomy, April, 1950, page 169 
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The 36-inch reflecting telescope of Washburn Observatory is seen through the opened dome of this new building, located on 

a broad hilltop in southern Wisconsin. The instrument replaces the historic 15.6-inch Clark refractor in Madison, and 

will not only specialize in photoelectric measurements of colors and brightnesses of stars, but will make observations with 
a fast spectrograph. University of Wisconsin photograph. 


Wisconsin's Pine Bluff Observatory 


HE NEWEST American astronomi- 
; Station to go into operation is 

Washburn Observatory’s installation 
at Pine Bluff, 15 miles west of Madison, 
Wisconsin. The dedication of the new 
observatory and its 36-inch reflecting tele- 
scope on June 30, 1958, was a highlight 
of the 100th meeting of the American 
Astronomical Society at the University of 
Wisconsin. 

This is the first major instrumental 
addition to Washburn Observatory since 
the 15.6-inch refractor erected in 
1879, when it ranked third in size in the 
United States. For the past 35 years, the 
main work with this instrument has been 
photoelectric measurements of star bright- 
nesses and colors. But the location of the 


was 


552 


observatory on the university campus has 
become less and less favorable, as city 
lights and smoke increased. 

The Wisconsin Alumni Research Foun- 
dation provided over $200,000 for the new 
telescope, erection of the observatory 
buildings, and acquisition of the 53-acre 
site. It is located 1,100 feet above sea level 
on an open hilltop, surrounded by low- 
lying woods and pastureland. Ground was 
broken in April, 1957, for the one-story 
brick building, about 45 feet square. It 
is surmounted by a 25-foot steel dome 
built by Astro-Dome, Inc. A smaller build- 
ing is for a 12-inch reflector. 

Like other instruments intended espe- 
cially for photoelectric observing, the 36- 
inch is often called a light collector rather 
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than a telescope. It is of the Dall-Kirkham 
type, with an ellipsoidal primary mirror 
36.0 inches in diameter and a 9.8-inch 
spherical secondary. Outwardly, the in- 
strument resembles a Cassegrainian, light 
from the secondary passing through a 
perforation in the primary to the focus 
about two feet behind it. 

The completed pyrex mirror weighs 
over 400 pounds. It was figured by Fred 
Pearson, of the optical shop at Yerkes 
Observatory. The mounting was built by 
Boller and Chivens. Much auxiliary 
equipment, including frequency controls 
for the telescope drive, was built by mem- 
bers of the observatory staff. 

The plans for the future are a continu- 
ation and broadening of the photoelectric 
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Two pictures of the Pine Bluff 36-inch reflector, which has optics of the Dall-Kirkham type. At the left, John S. Neff is work- 


ing with a photoelectric photometer, and at the right is Arthur D. Code, Washburn Observatory’s new director. In the 
view down the open tube, notice the reflection of the secondary assembly in the surface of the 36-inch primary mirror, 
which is surrounded by a cylindrical light baffle. University of Wisconsin photographs. 


work of Joel Stebbins, who was director 
of Washburn Observatory from 1922 to 
1948, and has since been a research as- 
sociate at Lick Observatory. Dr. Stebbins 
gave the chief address at the dedication, 
reviewing the 80-year history of Wash- 
burn Observatory. 

Washburn’s first director was James C. 
Watson, well known for his classic treatise 
Theoretical Astronomy, but he died sud- 
denly after only two years at Wisconsin. 
His successor was Edward S. Holden, who 
in 1883 led a government eclipse expedi- 
tion to the South Pacific to search for an 
intramercurial planet. He asked S. W. 
Burnham, world-famous amateur  dis- 
coverer of double stars, to join the staff; 
with the 15.6-inch refractor Burnham 
found a hundred new doubles. After four 
years Holden left to become director of 
Lick Observatory in California. 

The third director was George G. Com- 
stock, who served for 35 years. His ex- 
tensive work on double stars led to the 
determination of proper motions of faint 
stars, down to the 12th magnitude. Dr. 
Stebbins, in his talk, said Comstock’s work 
demonstrated that “these stars as a class 
appear faint because they are intrinsically 
so, and not alone because of greater dis- 
tance. This idea was the forerunner of 
the modern concept of dwarf and giant 
stars.” 

Dr. Stebbins was the first astronomer 
in America to exploit the vast astronomi- 
cal possibilities of the newly invented 


photoelectric cell, beginning his work at 
the University of Illinois before he came 
to Wisconsin in 1922. Describing subse- 
quent events, he said, 

“At the Washburn Observatory . . . the 
whole field of photographic research was 
skipped, and we jumped directly from 
visual to photoelectric methods. For the 





Joel Stebbins, former director at Wash- 
burn, and photoelectric pioneer. 


past 35 years the energies of the staff have 
been confined to the application of the 
photoelectric cell to astronomical obser- 
vations. Among the fields of investigation 
have been the detection of small varia- 
tions in the light of stars, studies of 
eclipsing and pulsating stars, measure- 
ments of magnitudes and colors of stars, 
and studies of interstellar material from 
the effects of selective absorption in space. 
My colleague, C. M. Huffer, has been as- 
sociated in all this work from the begin- 
ning, and A. E. Whitford for about 25 
years. 

“An epoch-making event took place 
here when Whitford devised the combi- 
nation of a photocell and an amplifier 
in a vacuum tank, mounted it on a board, 
and pointed it through a tube out of a 
basement window at the pole star. After 
successful measures of Polaris, the device 
was transferred to the 15.6-inch refractor 
where it worked without difficulty. We 
used to say that this photometer alone, 
without a telescope, would detect a candle 
a mile away. We said this so often we felt 
constrained to try it at least once with a 
real candle at a real mile. 

“When we did so by setting up a stand- 
ard candle on Picnic Point, a mile across 
the lake from the observatory, we found 
that, with no optical aid except a blank 
tube to eliminate stray light, the photo- 
cell would not only give a conspicuous 
response in galvanometer current when 
exposed to the candle, but would show a 
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detectable effect when the light was cut 
down to about one-fiftieth of a candle at 
the mile, or, say, a candle at seven miles. 
“Since the effective aperture of the cell 
was about one inch, it followed that on 
the 15.6-inch refractor the limit of detec- 
tion would be a candle at about 100 
miles. Now, with the new installation on 
the 36-inch reflector we should be able 
to detect a candle at 1,000 miles. Here 
we allow a factor of five for the larger 
telescope and of about 20 for the im- 
proved light receivers and techniques. If 
we extrapolate into the future, improve- 
ments by a factor of 100 every 25 years 
should be satisfactory all around.” 
Succeeding Dr. Stebbins as director, Dr. 
Whitford planned and supervised con- 
struction of the Pine Bluff station, but he 
has now followed Holden's example, be- 
coming director at Lick Observatory on 
July 1, 1958. Arthur D. Code, who is the 
new Washburn director, states that the 
36-inch instrument will have a fast spec- 
trograph with which the spectra of astro 
nomical objects can be either scanned 


photoelectrically or recorded 
yraphically. 

“This combination,” he has explained, 
“should make the facilities at Pine Bluff 
particularly satisfactory for observations 
of diffuse nebulae and extragalactic sys- 
tems. The major part of our program will 
concern problems for which the scale 
[16.5 seconds of arc per millimeter at the 
Cassegrainian focus] makes the telescope 
more suitable than those of larger aper- 
ture.” 

Another important study will be de- 
termining the absolute energy distribu- 
tion in stellar spectra. For this purpose, 
a 75-foot tower has been erected about 
1,000 feet from the observatory site. On 
this tower standard lamps and black-body 
sources may be mounted, making it pos- 
sible to compare the light of the stars 
directly with known radiation standards. 

On the Wisconsin campus, where stu- 
dent interest in astronomy is very great, 
the department of astronomy will soon be 
transferred to new quarters, while the 
alumni are given the use of the original 


photo- 








building on Observatory Hill. A new 
wing is being built on Sterling Hall, 
which houses the physics department. On 
the sixth floor the astronomers will have 
offices, classroom and teaching laboratory, 
electronic, optical, and machine shops, 
library and conference room, darkroom 
facilities, and on the roof two telescopes 
and a transit instrument. The Spitz plane 
tarium, now in operation elsewhere on 
the campus, will be housed there also, 
with a 24-foot projection dome. 

In addition to Drs. Code and Huffer, 
the Washburn Observatory scientific staff 
includes Prof. D. E. Osterbrock, Dr. T. 
E. Houck, and Dr. R. C. Bless. 





METEORITICAL SOCIETY 


The 2lst meeting of the Meteoritical 
Society is to be held August 31-Septembe1 
|! at Winslow, Arizona. The scientific 
sessions, open to the public, will begin at 
9 a.m. on Sunday at the La Posada Hotel. 
A field trip to the Barringer meteorite 
crater will be made on the next day. 


Members of the American Astronomical Society inspect the Pine Bluff Observatory at its dedication, June 30, 1938. This 
view is of the western side of the building, opposite to that shown on page 552. 
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NEWS 


RECURRENT NOVA 
IN OPHIUCHUS 


\ spectacular stellar explosion that 
caused a faint star to increase a hundred- 
fold in brightness within a day was re- 
corded by variable star observers around 
the world in mid-July. This star is the 
recurrent nova RS Ophiuchi, which pre- 
viously had briefly attained naked-eye 
visibility in 1898 and 1933. 

On that second occasion, a codiscoverer 
was Leslie Peltier of Delphos, Ohio, who 
kept a close watch on the star, normally 
between the 11th and 12th magnitudes, 
in hopes of detecting a third outburst. 
On July 12, 1958, he observed it as mag- 
nitude 11.1, and the next evening it was 
found to be 6th magnitude by Cyrus 
Fernald, Wilton, Maine; Clinton Ford, 
Suffield, Connecticut; David Rosebrugh, 
Meriden, Connecticut; and F. M. Bateson, 
Rarotonga, Cook Islands. Mr. Peltier him- 
self independently discovered the change 
on July 16th. 

According to reports received by the 
American Association of Variable Star 
Observers, the increased brightness of RS 
Ophiuchi was also observed in South 
Africa and in Iran during the next few 
days. If the star follows the same pattern 
of light changes as in 1898 and in 1933, 
a rapid fading should now be in progress. 
Mr. Ford’s estimates indicated a decline 
to magnitude 6.8 by July 20th. 


NEW STELLAR STREAM 


The two bright stars Zeta Herculis and 
Beta Hydri, though far apart on the sky, 
are moving in space with equal velocities 
along parallel paths, it has been noted by 
Olin J. Eggen of the Royal Greenwich 
Observatory. These stars are both travel- 
ing toward a point in the constellation 
Lepus, at a speed of 74.5 kilometers per 
second relative to the sun. 

This finding led Dr. Eggen to search 
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O. J. Eggen’s color-luminosity diagram 
for members of the Zeta Herculis 
stream of stars. The vertical scale is 
visual absolute magnitude, the hori- 
zontal one color index. More luminous 
stars are toward the top, red ones to 
the right. The four stars plotted at 
the upper right are M-type giants. 
Reproduced from the “Observatory.” 


NOTES 


through catalogues of high-velocity stars 
for other objects sharing this space mo- 
tion. In the British publication Observa- 
tory he presents a list of 22 stars probably 
belonging to the Zeta Herculis group. 

He could then calculate individual dis- 
tances for these stars, by comparing the 
observed proper motion and radial veloc- 
ity of each star with the space motion of 
the group. (The process is that described 
by Otto Struve in Sky and Telescope, 
October, 1956, page 535.) The Zeta Her- 
culis group, it appears, is a very large and 
sparse system, in form like the Ursa Major 
stream rather than the more compact, 
moving cluster in Taurus. 

Dr. Eggen plotted the color indices and 
absolute magnitudes for stars of the Zeta 
Herculis group in the diagram reproduced 
here. The two solid lines represent the 
main sequence as indicated by the Prae- 
sepe cluster in Cancer. The dashed strip 
is the sequence of subgiant stars, as found 
by H. L. Johnson and A. Sandage for the 
very old open cluster Messier 67 


CHANGES IN THE SUN’S 
MAGNETIC FIELD 


With the aid of a newly invented, high- 
ly sensitive magnetograph, the father-and- 
son team of Harold D. and Horace W. 
Babcock began in 1952 systematic ob- 
servations of the general magnetic field of 
the sun. (See page 423 of October, 1954.) 
Up to 1956, this field had a strength of 
about one gauss, and was limited to high 
solar latitudes, beyond 55° north and 55° 
south. The polarity was positive in the 
sun’s north polar regions and negative 
in the south — unlike the earth’s field. 

A continuation of these observations at 
Pasadena, California, and since May, 
1957, also on Mt. Wilson, has been re- 
ported to the National Academy of Sci- 
ences by Harold D. Babcock and William 
C. Livingston. They have found striking 
changes. By June, 1957, the intensity had 
decreased irregularly, and the field near 
the sun’s south pole had reversed its 
polarity. Since then, the average intensity 
for the north cap has been +0.2 gauss 
and for the south cap +0.6. 

This alteration took place about three 
years after sunspot numbers were at mini- 
mum. The California scientists suggest 
that the variations in the sun’s poloidal 
magnetic field reflect the large-scale pat- 
terns of circulation associated with the 
22-year cycle in the magnetic properties 
of sunspots. 


VISITING PROFESSORS 
PROGRAM RESUMES 


During the coming school year, the 
American Astronomical Society will con- 
tinue its program of visiting professors in 
astronomy for colleges and universities 
(see Sky and Telescope, February, page 








IN THE CURRENT JOURNALS 


‘HE SURFACE TEMPERATURE OF 
THE MOON, by R. H. Garstang, 
Journal of the British Astronomical 
Association, May, 1958. “The conclu- 
sion from all this work is that the 
surface of the moon is covered with 
dust. . . . The extremely low values of 
the thermal conductivity provide yet 
another confirmation of the absence of 
any appreciable lunar atmosphere.” 


INSIDE THE PLANETS, by Rupert 
Wildt, Publications of the Astronomical 
Society of the Pacific, June, 1958. “If 
overconfidence in our reasoning has not 
betrayed us, we are looking deeper into 
the recesses of the Jovian planets than 
into the ground we walk on.” 


HOT SPOTS IN THE ATMOSPHERE 
OF THE SUN, by Harold Zirin, Scien- 
tific American, August, 1958. “The high 
temperatures of the corona, especially 
its hot spots, offer at present the most 
promising lead to an explanation of 
the sun’s production of cosmic rays.” 


a 


181, for details of the original plan) 

Chere will be about eight astronomers 
taking part in the expanded program, 
supported in part by the National Science 
Foundation. Further information may be 
secured from Dr. William Liller, Uni- 
versity of Michigan Observatory, Ann 
Arbor, Mich. 


BREAKUP OF STAR CLUSTERS 


As a galactic star cluster moves through 
our Milky Way system, encounters with 
field stars tend to add internal energy to 
the cluster, so a slow “evaporation” of its 
stars takes place. Eventually the cluster 
will become entirely dispersed. Careful 
calculations by several astronomers show, 
however, that the disruption by this 
process is too slow to account for the ob 
served great rarity of clusters older than 
about 500 million years. 

Evidently some other, more effective 
means of breaking up the open star clus 
ters is also operating. Lyman Spitzer, Jr.. 
Princeton University Observatory, has 
now found that successive encounters 
with extended interstellar gas clouds is 
just such a process. 

His computations show that, for a 
cluster five parsecs in diameter, the rate 
of increase of its internal energy resulting 
from gas cloud encounters will be about 
30 times greater than from interactions 
with field stars. The Princeton astronomer! 
finds that a cluster with an average den 
sity equivalent to one solar mass per cubic 
parsec would dissociate. into separate stars 
in about 200 million years. The stars of 
relatively smaller mass in a cluster will 
be lost more rapidly. 

The details of this investigation were 
reported in the Astrophysical Journal for 
January, 1958. 
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Mrs. G. R. Wright and her daughter at Fuertes Observatory of Cornell University. This building, containing a 12-inch 

Warner and Swasey refractor (Brashear lens), was built in 1919. It also houses a 12-inch horizontal reflector, and a 25-inch 

reflector is partially completed. A 4-inch zenith telescope and a 4-inch meridian transit are in rooms to the left in the 
picture, while a small planetarium is at the right. 


CONVENTION IN ITHACA 


ORNELL UNIVERSITY’S beautiful 
® campus in Ithaca, New York, was 

the scene of the 12th general conven- 
tion of the Astronomical League over 
July 4th weekend. More than 200 ama- 
teurs, including 35 members of the As- 
sociation of Lunar and Planetary Ob- 
servers, enjoyed the excellent program set 
up by the host society, the Astronomy 
Section of the Rochester Academy of 
Science. 

First arrivals began registering on 
Chursday afternoon, July 3rd, in one of 
the university’s modern dormitories. A 
room had been set aside for exhibits of 
astronomical products by firms which are 
supporting members of the league. In 
addition, the Atlanta juniors sent a model 
of the stars in the solar neighborhood, 
the ALPO had a colorful display of its 
members’ work, and there was an operat- 
ing seismograph constructed by John 
Ruiz, Dannemora, New York. 

The evening was taken up with the 
league council meeting and informal get- 
togethers. Although clouds prevented 
astronomical observing, a spectacular fire- 
works display at the university provided 
an artificial substitute. 

President Russell C. Maag, Sedalia, 
Missouri, called the convention to order 
at 10:30 o’clock Friday morning. Welcom- 
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ing speeches were made on behalf of 
Cornell by Dr. Francis E. Mineka, dean 
of the college of arts and sciences, and 
by Dr. R. William Shaw, chairman of 
the department of astronomy. 

At the roll call of societies, executive 
secretary Wilma A. Cherup of Pittsburgh, 
Pennsylvania, reported that the league 
now includes 110 regular societies and 21 
junior groups, with a total individual 
membership of 7,000. There are also 33 
members-at-large, two affiliate organiza- 
tions, and 15 supporting members. 

The first afternoon was de- 
voted to the International Geophysical 
Year and artificial satellites. The three 
scheduled papers dealt with supplying 
acquisition data to satellite tracking 
teams, early MOONWATCH team per- 
formance, and the Phototrack and Moon- 
beam projects. Following the group 
photograph, Dr. C. W. Gartlein of Cor- 
nell, who heads the American IGY pro- 
gram of visual aurora observing, showed 
maps of the overhead location of auroras, 
and discussed their interpretation. 

Dr. Ian Halliday, Dominion Observa- 
tory, Ottawa, reported on the extensive 
photographic, visual, and radar studies 
of meteors, sponsored by the Canadian 
government. He told of valuable work 
by amateur observers in the program. 


session 


The newly formed Science League was 
described by Nelson M. Griggs, Boyds, 
Maryland. Jane Shelby, Teaneck, New 
Jersey, recounted her orbit calculation 
for Sputnik I, in a paper that had helped 
her win a $5,000 scholarship in the West- 
inghouse national science talent search. 
Mr. Ruiz gave a spirited account of his 
photoelectric brightness observations of 
the fast-changing variable star, 12 Lacer- 
tae. 

Another evening of cloudiness pre- 
vented a scheduled observing session at 
Fuertes Observatory on Friday (it was 
the same on Saturday evening). Instead, 
William G. Cleaver of Mt. Carmel, Con- 
necticut, showed many beautiful astro- 
nomical slides and a color movie of past 
meetings of the American Association of 
Variable Star Observers. 

The Saturday morning session on in- 
strumentation produced some noteworthy 
talks. Of particular interest was an un- 
usual equatorial mounting designed by 
David W. Cogswell, West Springfield, 
Massachusetts, for his 6-inch Maksutov 
telescope. Excellent celestial photographs, 
obtained with a 12-inch f/4.3 reflector, 
were displayed by George T. Keene, 
Rochester; and John E. Schlauch of the 
same city talked on the Dall null test for 
paraboloids. Other speakers discussed flo- 

















The 12th general convention of the Astronomical League at Cornell University, Ithaca, New York, July 3-6, 1958. 


tation for perforated mirrors, the Maksu- 
tov telescope, and the Utica Amateur 
Astronomers’ radio telescope project. This 
was followed by a brief ALPO session, 
with papers on lunar colongitude, sel- 
enomorphology, and domes. 

At a lively afternoon junior session, 
Beth Beyer, Pittsburgh, told of her ex- 
periences with the 13-inch refractor at 
Allegheny Observatory; Joseph Lupia, 
Clinton, New York, spoke on the ages 
of stars; Daniel Kleinman, Louisville, 
Kentucky, on what makes astronomy; and 
Clarence E. Johnson, former junior ac- 
tivities chairman, on the role of the junior 
astronomer. The star model by the At- 
lanta juniors was described by Minick 





Rushton; observations of the moon and 
Mars were given by Tim Wyngaard, 
Madison, Wisconsin; and aurora color 
slides were shown by two juniors from 
St. Paul, Minnesota. 

During the league business meeting 
the following were elected officers for the 
coming year: Chandler H. Holton, At- 
lanta, president; Norman C. Dalke, Seat- 
tle, Washington, vice-president; Ralph K. 
Dakin, Pittsford, New York, secretary; 
and Leonard G. Pardue, Miami Springs, 
Florida, treasurer. 

The panel of experts answered ques- 
tions ranging from amateur societies to 
auroras. The panel members were Dr. 
Martha S. Carpenter, Cornell; Kay Gross, 


Ft. Worth, Texas; Dr. Gartlein; Dr. Shaw; 
William E. Shawcross, Cambridge, Mas- 
sachusetts; Armand N. Spitz, Yorklyn, 
Delaware; Jack Wegener, Barrington, 
New Jersey; and G. R. Wright, Silver 
Spring, Maryland. Charles A. Federer, 
Jr., Cambridge, was the moderator. 

At the convention banquet that eve- 
ning the Astronomical League award was 
given to Clarence Johnson for his many 
years of assisting juniors. The main speak- 
er, Mr. Federer, described a trip to Kitt 
Peak, Arizona (page 493, August issue), 
and Mount Wilson and Palomar Observa- 
tories. A color motion picture on Ex- 
plorer I was also presented. Door prizes 


(Continued on page 560) 


President Russell C. Maag, Sedalia, Missouri, opens the first session of the convention. Among those attending were 
three members of the Association of Lunar and Planetary Observers, from left to right: David Meisel, Fairmont, West Vir- 
ginia; Ernst Both, Buffalo, New York; and William K. Hartmann, New Kensington, Pennsylvania. 
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A New Photometer for Very Faint Stars 


HAROLD L. JOHNSON, Lowell Observatory 


OR the past several years, I have been 
Binneasuriéy in globular clusters the 

colors and magnitudes of individual 
stars, some of which are very faint. I 
have been particularly interested in the 
main-sequence stars in these clusters, for 
such stars are important to our under- 
standing of the processes of stellar evolu- 
tion and in the determination of the 
absolute magnitudes of the cluster-type 
variables (RR Lyrae stars). 

Such a program might normally require 
the 200-inch telescope, but I have at- 
tempted to increase the sensitivity of 
photoelectric apparatus to the point 
where stars of the 2lst magnitude could 
be measured with telescopes having 


apertures of 40 to 82 inches. According- 
ly, in April, 1955, I applied to the Re- 
search Corporation for funds, and two 
grants have been made to me. Lowell 
Observatory also made a considerable fi- 
nancial contribution, and A. J. Gardiner, 
now with the National Astronomical Ob- 
servatory, took part in the earlier stages 
of the development program. 
Theoretical computations showed that, 
contrary to the expectations of some 
astronomers, the methods of photon 
counting’ offer little advantage over the 
older d.c. methods, regardless of the mag- 
nitude of the stars being measured. In 
view of its greater simplicity, the d.c. 
method was chosen for the first work. An 





The double-beam photoelectric photometer is mounted at the Cassegrainian 
focus of the 42-inch Clark reflector at Lowell Observatory, Flagstaff, Arizona. 
A part of the telescope is seen at the left. Compare this photograph with the 
diagram opposite. All illustrations with this article are from Lowell Observatory. 
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integrator-type d.c. amplifier was con 
structed.” This consists of a d.c. amplifier 
of very high sensitivity, followed by an 
electronic integrator to help with the 
reading of the deflections, in which the 
signal-to-noise ratio may be as low as 1/10. 

The integrator is, however, purely a 
convenience, for the same information 
may be obtained from standard Brown 
recorder traces by somewhat laborious 
procedures.’ Our apparatus was used with 
the 82-inch reflector of McDonald Ob- 
servatory for the photometry of stars in 
the globular cluster Messier 3;* the faint- 
est star that was measured photoelec- 
trically had a visual magnitude of 21.9. 

During the course of these observations, 
faint stars were measured with much less 
accuracy than would be expected from 
the number of photoelectrons collected 
from the sensitive surface of the photo 
tube. Variations in the brightness of the 
night sky caused the additional uncer 
tainty. The integration period was 117 
seconds, with the star plus sky and the sk) 
alone being measured alternately. But 
the faintest star measured may contribute 
only three per cent, or even less, of the 
total light of star plus sky. If, in the two 
minute interval between star and _ sky 
measures, the brightness of the sky 
changed by as little as one per cent, an 
error of 30 per cent would be introduced 
in the measured brightness of a_ faint 
star. 

Because of this result, we started the 
second part of our program — develop 
ment of a photometer that measures the 
sky and star simultaneously. This photom- 
eter is the principal subject of this 
article. Its arrangement is shown in the 
diagram, where light from the telescope 
enters at the left. \ bright star is used 
for guiding, and it may also be used to 
locate the observed star by offsetting, since 
the latter may be so faint as to be in 
visible in the visual field of view. 

After passing through the two nearly 
identical holes in the diaphragm disk, the 
light beams are split by the aluminized 
prism and sent on to the two 1P21 photo 
multiplier tubes. The tube output in each 
case passes through a pulse amplifier, a 
decade counter, and finally to an IBM 
card-punch machine. The punched cards 
form a permanent record which may be 
read and reduced by conventional hand 
methods, or computed by an IBM calcu 
lator. The decade counters may be read 
and recorded by hand, if desired, as they 
display the total of each counting period 
in their banks of flashing lights. 








































































































































































































e . j * a“ 
CeEM! MONIKER [ORD CAE Fo I I OR RR CC CO I eS) CS CN Ee 
i 
0.0.0 0/0 0.0010 6.0 0f0 OM Blo 0 0 0f0 0.0 0/0 000/000 0/000 0]0 00 0j000 0/000 000010000000 noon a0 C0 noo nO OnN 
5 & 7 B19 10 tf 12483 14 15 1G]17 18 19 20]21 22 23 24125 26 27 28129 30 39 32133 34 35 36)57 38 39 40/41 42 43 44145 46 47 48/49 50 SI 52]53 54 55 56)57 58 59-6016) 62 63 64/65 G5 G7 GIG 7O 71 72173 74 7S 7EI77 7B 79 Go 
1} BRBOR Reel) RR PO REE EEO DEORE ROR BES PERSE E SESE BREE EER REE eee 
220 2/20 2 2\20 2 212 2.2 2/20 2 2)2 22 2)22 22/222 2)2.2.2 2/222 2/222 2/222 2/222 2122 2 2122221222 21222 21222 2222 Ae 
“On 3 5 6 7 8/9 10 24.12}19 14 15 16/17 18 49 20)21 22 23 24125 25 27 26) 29 90 31 32/39 34 35 36) 37 3B 39 40} 41 42 43 44]45 46 47 48149 50 51 52/53 S4 55 56)57 58,59 BO]O1 62 G9 64165 86 67 68)69 70 77 72|79 74 75 76177 78 79 80), 
fer 3339/53 3B)3 3 S)a 3 9 3/933. 38 99 3)93.9 913 3 3 39.9.3 313 33.919 33 919.9 3 3199.9 913 3 3:919.93 313.93. 399 9 39193.3 3993 
a0 Were! Vi PEVieeryY) Vier eer eer Vee eer eee eer eri ier ver ery er ier yy via 
the SG 7 B/S W 61 12/13 14 15 16/7 18 19 20j2t 22 23 24125 26 27 28125 30 31 32/33 34 35 35/37 38 39 45) 41 42 43 44145 46 47 48/49 50 51 $2)53 54 55 56)57 58 $9 60) Gt G2 63 64) 65 66 G7 ER/69 70 71 1273 14-75 7677 78 79 ed 
the SAbspSaHbsssbabapsuapsssosssbasspssagsagessseasspssaussapssaps4gesaqpaSONSSaRS0M8 
| c 
ig 656 6/66 66/666 66666 6 6 6/6 6 6/6 6 6 0/6 6 6 616 66 6)6 6 6 Gib GG Gib eG Gib GG G66 6 66 6 6 616 6 6 OIG 6 6 66 66 6 BG G6 BES 
i ! 234 & 7 @]9 10 1912)19 16 15 16]17 1B 19 20]21 22 29 26125 26 27 26129 30 31 32/33 34 25 36)37 38 29 40}41 42 43 44)95 46 47 48}49 50 53 54 55 56]57 58 59 60)61 62 63 64/65 66 67 68/69 70 71 72)73 24 7S 16,77 78 79 BO 
= praia 2 apa taper came arpa ea et a URY ee} F717 17 710072900991 
wn 
ous ‘ensjenasesssuacdecsduasalesospaca sospessecesusesssseasasssspecdessspascensaeons 
ith ji 234 § 67 819 10 11 52/13 14 15 86LI7 18 49 2021 22 23 24/25 26 27 26)29 30 31 32/33 34 35 36)37 38 39 40} 41 42 ps seep 49 90 5 pate de: 58 59 66 Te atinte dns cclinee aa 
Vb- 1999 99/999 9/999919999999919999)9 999199991999 9/999 919 99 39 §99)9 999/99 990999999 9199991999 399999999 
A 11-2 $678 40 11 12813 14 15 1GFN7 18 19 2021 22 25 24125 2G 27 WHY 30 Ft 32133 4 3S IIIT 3B 39 AONE 42 43 44145 4G 47 48149 50 51 52 3 S453 9 “6 $9 Gules 62 69 64465 Gs 67 oslos 70 71 72173 26 75 16177 78 3 + 80) 
in aes 733727 
nt- 
ec- 
Speed and ease of observing are obtained by automatic recording on IBM cards, as in this example. 
ns, 
ess The picture shows a typical punched cathodes of these two tubes are very near- double-beam photometer is therefore 
m card from the photometer. The punched _ ly the same; the measured output on the about 6.5 times as sensitive as Baum’s 
ed holes are read as follows: 42-inch (yellow filter), reduced to visual photometer. 
to Wcities Reading Meaning This is not the whole story , for we 
he bid Ty : = have neglected the effect of variation of 
er = 2154 Number of the star the night sky. Computations from actual 
17 x — Sign of the hour angle observations indicate that simultaneous 
hy : 5 Sy Hour angle dod recording of star and sky improves the 
ul ia 19 pia 2 - the declination accuracy by 20 to 100 per cent, depending 
te yl ps ECHRALOM : on the amount of variation of the night 
he { 13-18 425,361 Potal pulse count on 1P21 No. | ' sky at the time. This multiplies the 
i) . : ps (Star visual magnitude about 11.7) weight of an observation by an additional 
ip 19 - 24 005,246 Total sky count on 1P21 No. 2 factor of 1.4 to 4. Thus. the overall 
cy The reader has, no doubt, noticed that magnitude 21.4, is 0.5 electron per second. — sensitivity of the photometer, compared 
ny pulse-counting techniques are used in The ratio of the light-gathering powers to Baum’s published data for his photom- 
dl this instrument, in spite of the previous of the 200-inch and 42-inch telescopes is eter, ranges from nine to 26 times. 
i comparison with d.c. methods. The ex- 25 to 1, the latter being used with a 40- The third stage that was planned in 
planation is that in the double-beam inch diaphragm. Thus, each of these the development program was to be the 
le photometer we are balancing two 1P21’s_— tubes would produce approximately 12.5 expansion of the new device into a 
) against one another. electrons per second on a star of visual ‘“‘sextuple-beam” photometer. This would 
e If the amplification of one tube should magnitude 21.4 observed with the 200- use six photomultipliers, measuring sky 
! alter by one per cent, a large error in inch. With our two tubes, the total col- and star simultaneously in each of three 
IS the measured magnitude of a faint star lection would be 25 electrons per second. colors: yellow, blue, and_ ultraviolet. 
e may result — just as in the case of sky- W. A. Baum?’ gives the output of his EMI Dichroic filters would separate the colors, 
c brightness changes. Such changes are not photomultiplier at the 200-inch as 3.9 but the improvement in sensitivity using 
impossible, and they enter full strength — electrons per second for such a star. The available filters has been judged insuf- 
if d.c. methods are used. 
C However, if we adjust the pulse ampli- 
fiers so that virtually all of the pulses 
from the 1P21’s are counted, the resultant Guiding 
: count is almost completely independent Eyepiece IP2I Preamp. Pulse Decade 
f of small changes in the photomultipliers. Amp. Counter 
| Che reason is that when all the pulses A 
. . . 7£L0 LENS 
are counted their total is independent of aa 
pulse size. On the other hand, the output oles (ere 
of a d.c. amplifier is dependent on both ratnt_ STAe 2 ALUMINIZED IBM 
the size and frequency of the pulses. Sky DiaPHRace on Punch 
This photometer has been used on the es — 
12-inch reflector at Lowell Observatory Fiero Lens 
to measure stars as faint as visual magni- 
tude 21.6 (photographic magnitude 22.6). Pulse Decade 
Ihe two tubes were selected from 25 new IPal Preamp: Amp. Counter 
1P21’s bought for the purpose; they are 
refrigerated with liquid nitrogen to re- 
duce internal noise to a minimum. The A block diagram of the photometer and its electronic equipment. 
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The electronic equipment includes the decade counter, in the large cabinet with 

the rows of lights, and beneath it the pulse amplifiers. On this cabinet and to 

its right are the high-voltage power supplies for the photomultipliers. The IBM 
card punch is at the left. 


ficient to justify the threefold increase in 
complexity and expense. 

The 
diagram for Messier 13 contains photo- 
electric data obtained with the McDonald 
82-inch, the Lowell 42-inch, and _ the 
Palomar 200-inch telescopes. The stars 
brighter than visual magnitude 18 were 
measured and published by H. C. Arp 
and the writer’ or by Baum.’ Those 
fainter than 18 were measured with ap- 
paratus developed under the present proj- 
ect, three-fifths of them with a 
single-channel pulse-counting photometer 
on the 82-inch, where W. A. Hiltner as- 
sisted with some of the observations. The 
remainder were measured with the 
double-beam photometer on the 42-inch. 

In the diagram a diagonal line repre- 
sents the “zero-age’’ main sequence for 
unevolved stars in the sun’s vicinity, 
fitted to the main-sequence stars of the 
globular cluster; the assumption is made 
that the stars in the cluster have the 
same relation between color and absolute 
magnitude as do the nearby stars. On 
this assumption, the distance modulus of 
M13 (neglecting possible interstellar ab- 
sorption) comes out 15.1 magnitudes, cor- 
responding to a distance of 10,000 parsecs 
or 32,500 light-years. (The same result 


accompanying color-magnitude 


about 


the distance modulus deduced from the 


brightnesses of the cluster variables in 
M13 is 14.7, assuming that these vari- 
ables are of absolute magnitude zero; 


the two moduli differ insignificantly. 

Baum’s data for the faint stars have 
been omitted from the M13 diagram 
because they differ very greatly from the 
Lowell-McDonald results. Baum’s main 
sequence falls more than one magnitude 
below the main-sequence line. It is on this 
basis that he that the M13 
main-sequence stars are subdwarfs. ‘This 
discordance must be cleared up before we 
can trust any interpretations based on 
the magnitudes of the M13 main- 
sequence stars. We hope to find the rea- 
son for the discrepancy soon. 


concluded 
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CONVENTION IN ITHACA 


(Continued from page 557) 


were donated by Armistead and Good 
man, Inc.; Criterion Manufacturing Co. 
Edmund Scientific Co.; J. W. Fecker, 
Inc.; Macmillan Co.; Sky Publishing 
Corp.; United Scientific Co.; and Yak 
University Press. 

At the meeting of the Northeast Region 
on Sunday morning, the invitation of the 
Amateur Telescope Makers of Boston was 
accepted for the region to convene there 
on October 2, 1959, when a total sola: 
eclipse will be visible in the early morn 
ing. In the ALPO session Owen C. Ranck, 
Milton, Pennsylvania, discussed the Mer 
cury section’s work; David Meisel, Fair- 
mont, West Virginia, spoke on the comet 
section’s plans; and Phillip W. Budine, 
Binghamton, New York, reported on the 
intensities and colors of Jovian features 
from October, 1953, to December, 1957. 

Plans are now moving rapidly toward 
the meeting in Denver, Colorado, August 
28-31, 1959. This promises to be the most 
extensive amateur astronomical conven- 
tion ever held, with the league, the West- 
ern Amateur’ Astronomers, AAVSO, 
ALPO, and many unaffiliated societies in 
attendance. Field trips to such institu- 
tions as the Air Force Academy, National 
Bureau of Standards, High Altitude Ob- 
servatory, and Climax station, are being 
scheduled. 


H. M. C. and W. E. S. 





NOVA SAGITTARII 1932 

A new star that brightened up tempo- 
rarily nearly 30 years ago has been found 
at Maria Mitchell Observatory by Jean 
Anderson, while comparing photographs 
of the Milky Way in Sagittarius. The 
nova is half a minute of arc from the 
variable star IR Sagittarii she was study- 
ing. It was magnitude 15.4 on October 3, 
1931, reached its maximum light, 9.1, on 
April 5, 1932, and then declined slowly 
in brightness, at a rate of about one mag- 
nitude each 100 days. 

Miss Anderson examined nearly 1,500 
photographs in the Harvard Observatory 
plate collection without finding any in- 
dication of other outbursts of this star 
between the years 1899 and 1958. Her 
discovery was a by-product of Dr. Dorrit 
Hoffleit’s systematic study of faint variable 
stars in an 80-square-degree field in Sagit- 
tarius; within this region 10 novae had 
previously been found. 





CORRECTION 


On page 512 of the August issue, the 
final sentence of the second paragraph in 
the last column should read: “It would 
have to be raised to the proper height and 
given the proper westward velocity to 
travel around the earth once in 24 hours.” 
This was pointed out by John A. Church 
of the University of Virginia, Charlottes- 
ville, Va. 




















The Final Moments of Sputnik I] 


Luci G. Jaccuta, Smithsonian Astrophysical Observatory 


S PREDICTED, the end of satellite 
A Sputnik II came on April 14, 1958. 

It was at 1:55.5 Universal time, 
over the Atlantic Ocean some 160 miles 
northeast of Georgetown, British Guiana, 
in longitude 56°.6 west, latitude 8°.6 
north. These facts come from an analysis 
of many observations on sea and land 
received by the Smithsonian Astrophysical 
Observatory, supplemented by informa- 
tion I collected during an investigation 
under Smithsonian auspices in the Carib- 
bean islands and in the Guianas. 

Ten minutes before its final destruc- 
tion, the satellite had been observed by 
MOONWATCH teams in the north- 
eastern United States, at Milford, Con- 
necticut; Millbrook, New York; and Bryn 
\thyn, Pennsylvania. These observations 
were combined to provide an excellent 
normal point on the satellite orbit: 
longitude 74°.00 west, latitude 41°.40 
north, height 101 kilometers above sea 
level, at 1:45:25 UT. 

With the assistance of Miss J. R. B. 
Carmichael, I computed several orbital 
trajectories by numerical integration, 
starting from this normal point, and 
using very different numerical parameters 
for the atmospheric drag. Of these tra- 
jectories, one fitted very well all the re- 
liable quantitative observations from the 
Caribbean area, and it is plotted on the 
accompanying map. 

This chart shows that the subsatellite 
path was entirely to the east of the Lee- 
ward and Windward Islands; it came 
within 110 miles of Antigua, 100 miles 
of Guadeloupe, and 130 miles of Mar- 
tinique. Barbados had the closest view of 
the dying satellite, from a distance of 
only 70 miles. 

The estimated error at right angles to 
the path is about three miles on either 
side, at latitude 20° north; it is five miles 
at the closest approach to Barbados, and 
eight or 10 miles at the end. The terminal 
point itself may be in error 40 miles or 
a little more along the direction of mo- 
tion. Although obtained by computation, 
this end point is in excellent agreement 
with the azimuths reported for the disap- 
pearance of the object from Trinidad, 
Georgetown, and two ships at sea. The 
end point for this satellite is now better 
known — to this writer at least — than 
the point in the Soviet Union from which 
it was launched. 

A close look at the map will reveal that 
the subsatellite path has a slight curva- 
ture, especially at the end. This is an 
effect due to the rotation of the earth 
under the satellite, while the latter was 
slowing down. 

The last watchers in the United States 
to see Sputnik II reported it as a glowing 


object with a faint tail, in which tiny lu- 
minous particles were discernible through 
binoculars. Its brightness was estimated 
between magnitude +1 and +3, accord- 
ing to the distance from the observer. 
These facts are from reports by R. 
Jenkins, Pittsford, New York, and R. D. 
House, Merrow, Connecticut, as well as 
the three MOONWATCH stations _al- 
ready mentioned. If the data are reduced 
to a standard distance of 100 kilometers, 
the magnitude of the object comes out +1, 
and the length of the tail one degree, 
when seen perpendicularly. The tail was 
therefore about one mile in length. Mr. 
House reported a five-degree tail through 
binoculars, but invisible to the naked eye. 

After crossing Long Island southward, 
the satellite went unreported for five 
minutes. When next seen, by ships in 
the Caribbean, it was in latitude 23° 
north and had become a spectacular sight. 
The tail was 40 miles long when seen 
from Antigua (latitude 17° north), 50 
miles long at the latitude of Martinique 
(14°.5 north), 60 miles long off Barbados 
(13° north), and about 70 miles long on 
crossing latitude 10°, when it could be 


‘<>! 


seen from Trinidad, some 300 miles away. 

The rocket itself appeared as a daz- 
zlingly bright star, white with tinges of 
green or blue. The master of the British 
tanker Regent Hawk, at the time south- 
west of Barbados and 160 miles from the 
satellite’s path, reports that it appeared 
three or four times brighter than Venus 
at its brightest. This would make the 
“absolute magnitude” (here defined as 
seen from 100 kilometers) about —8. Ac- 
cording to all eyewitnesses, the tail was 
a few magnitudes brighter than the head, 
so the total absolute magnitude of the 
cometlike object was roughly —10. 

As seen from Barbados, at closest range, 
the main body was followed by a flame- 
like tail about 20 degrees long. Bright 
globules trailed behind, each with its own 
tail like a miniature replica of the whole 
object. Dozens of these globules were 
visible at any time. They trailed as much 
as 40 degrees behind the head, falling 
below it before they were extinguished. 
Some of the globules split and_ resplit, 
always forming new cometlike objects. 
The color of the flame was yellowish-white 
near the head, gradually turning to orange 
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toward the end of the tail. There seemed 
to be small, semiregular fluctuations in 
brightness, with a period of the order of 
three seconds. 

This was the general aspect during all 
the flight in the Caribbean area down to 
latitude 11° north, except that from the 
more distant observation points the glob- 
ules could not always be seen. But then 
there was a burst — witnessed from Trini- 
dad — and Sputnik II seemed to dissolve 
into an elongated shower of fragments. 
These slowly died out, leaving only one 
piece — the leader of the procession — to 
continue on its path for another half 
minute or so, trailing a little tail, until 
it also faded out. The end of the phe- 
nomenon was observed at relatively close 
range from British Guiana, where the last 
fragment died out while still 10 degrees 
above the horizon. It was also seen from 
lrinidad, much farther away, very close 
to the horizon, as well as from the Ger- 
man ship K. G. Lohse and the Argentine 
vessel Rio Atuel. All these reports show 
that the object was fading quite rapidly 
before it reached the horizon. 

It is clear from this synoptic description 
of events that the surface of the rocket 
was melting all the time. The globules 
must have been drops of molten metal, as 
indicated by their repeated splitting. It 
appears that the melting process had al- 
ready started when the satellite was last 
seen in the United States. During the 
burst at latitude 11° north, the thinned- 
out rocket probably disintegrated into a 
great many small fragments. 

Some of these may have vaporized in 
mid-air, while others may have slowed 
down until their became too 
low to sustain the light-producing mecha- 
nism, so they fell unseen into the sea. 
This probably was the fate of the last 
remaining fragment, which may have been 
a very sizable part of the rocket. 


velocities 


The steepness of the angle of descent 
and the low altitude of the burst preclude 
any possibility that some fragments may 
have continued their flight much beyond 
the end of the path as plotted on the 
map. It is my firm conviction that no 
part could have reached the Guiana coast. 

lo collect eyewitness reports, I visited 
Trinidad, British Guiana, Surinam, Bar- 
bados, Martinique, and Antigua. My task 
was made much easier by the American 
consular authorities, who gave advance 
publicity to my arrival at various places 
and provided a locale for interviews. 

In Trinidad, my first witness was the 
\merican consul general, W. W. Ore- 
baugh, who had seen the fiery descent of 
Sputnik II from a boat, while on a fishing 
trip. Other Trinidad eyewitnesses in- 
cluded the local commissioner of prisons, 
D. St. Aubyn, and the commissioner of 
police, E. H. F. Beadon. The latter could 
not come himself, so he dispatched a 
police car to hunt me down, and I was 
duly spotted and stopped on a street in 
Port of Spain in the act of taking a pho- 
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tograph. My understandable apprehen- 
sion was relieved only when I opened the 
official document for which I had to sign 
a receipt; it was a detailed description 
with a map and a colored drawing of the 
celestial corpus delicti. 

In Barbados I had invaluable help 
from the Barbados Astronomical Society, 
which greatly reduced my work by assem- 
bling the eyewitnesses among its members 
for a collective interview at the house of 
its dynamic director, Dr. Harry Bayley. 
(On my return to Cambridge, I received 
a letter from Mrs. Bayley telling that her 
husband had suddenly died of a heart 
attack less than two weeks after I had 
enjoyed his hospitality.) 

So spectacular was the phenomenon in 
Barbados that almost half the population 
saw it. A near-stampede started in a movie 
theater (an open-sided structure with a 
roof on columns) when the audience 
spotted the fiery satellite. 

No reports had come to the Smith- 
sonian from Paramaribo, in Surinam, al- 
though its location would have afforded 
a view of the end of the satellite. The 
reason, it turned out, was rainy weather 
along the Surinam coast that night. Every 
effort was made to ferret out possible eye- 
witnesses in locally clear areas; announce- 


ments were made through the press, radio, 
and even motion-picture theaters; a con- 
ference was called at the U. S. consul’s 
home to which all the local notables came, 
but to no avail. 

All of the usual hazards of the astro- 
nomical investigator were present during 
the trip — persons who just wanted to tell 
about their private cosmologies, others 
who wanted money for their reports, and 
also false witnesses. The main difficulty — 
encountered by every astronomer who has 
tried to collect reports of bright fire- 
balls — was interpreting eyewitness state- 
ments about height above the horizon. 
The concept of angular elevation is alien 
to the layman; he ordinarily gives an esti 
mate in terms of feet and is usually off by 
a factor of 100 or so. Even when the esti- 
mated height is given in degrees, check- 
ing proves it to be too large, often by a 
factor of two. An altitude of 20 to 30 
degrees is almost invariably judged to be 
45 degrees, even by highly educated peo- 
ple. A good policy in such cases is to 
conduct the interview at night, and let 
the witness point out stars that are at the 
height at which the object was seen. The 
angular altitudes of landmarks used in 
daytime interviews can later be checked 
by the star test, too. 





OBSERVING THE SATELLITES 


ANOTHER AMERICAN SATELLITE 


HE northeasterly course of Explorer 

IV on its July 26th launching from 
Cape Canaveral sent a United States satel- 
lite farther north and south than any of 
its four predecessors. This change has the 
important scientific result that American 
satellite observations of cosmic ray in- 
tensity can be made over a range of lati- 
tudes much greater than hitherto possible. 
Previous launchings toward the south- 
east had carried Explorers I and III and 
Vanguard I into orbits confined within 
latitudes 35° north and 35° south. Down- 
range safety requirements make it impos- 
sible to launch from our east coast a 
booster rocket with an inclination much 
larger than the 50 degrees of Explorer 
IV. At this angle to the earth’s equatorial 


plane, the new satellite is sweeping about 
three-quarters of the earth’s surface. The 
three Soviet Sputniks were launched from 
a more northerly site, and have covered 
the globe between the 65° parallels. 

Explorer IV was placed in orbit by a 
Jupiter C rocket, virtually identical with 
that of Explorer HI except for a more 
efhcient solid propellant for the upper 
stages. This rocket system is based on the 
U. S. Army’s operational Redstone, a 200- 
mile surface-to-surface missile developed 
from the German V-2. Atop this 60-foot 
liquid-fuel stage, the Jupiter C has two 
concentric clusters of solid-fuel rockets, 
which are scaled-down versions of the 100- 
mile Sergeants. 

The outer ring of 11 rockets forms the 
second stage, and the inner circle of five 
rockets provides third-stage power. The 





Like the earlier satel- 
lites launched by the 
U. S. Army, the latest 
Explorer is a rocket 
casing and nose cone. As 
this cutaway drawing 
shows, the principal 
parts are fabricated to 
fit the restricted dimen- 
sions of the rocket’s 
interior. 
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itellite itself is built into a Sergeant, 
the fourth stage. Eight minutes before 
iunching, an electric motor began to 
spin the entire upper assembly at about 
750 revolutions per minute, in order to 
impart stability to the later stages after 
they separated. 

[he initial orbital period of Explorer 
[V — known to astronomers as 1958. — 
was 110.2 minutes, found by Vanguard 
Computing Center from early radio ob- 
servations. While this is the shortest 
initial period of an American satellite, 
it is longer than that achieved by any of 
the Russian launchings. From the perigee 
height of 163 miles and the mass-area 
ratio, we can estimate the expected life- 
time as on the order of two years. 

The instrument package of Explorer 
IV and its fourth stage are orbiting as a 
unit, forming a satellite of the size and 
shape of Explorers I and III, but more 
than seven pounds heavier. Some of the 
facts listed in the accompanying table 
may be compared with the corresponding 
data for earlier satellites, tabulated on 
page 459 of the July issue. 

SATELLITE 


Name Explorer IV 


Launching date July 26 

Launching time (UT) 15:00 
DESCRIPTION 

Shape Cylinder 

Length (inches) 80 

Diameter (inches) 6 

Weight (pounds) 38.43 

Payload weight (pounds) 18.26 
INITIAL ORBIT 

Inclination (degrees ) 50.13 

Anomalistic period 

(minutes ) 110.208 
Perigee (miles above earth) 163 
Apogee (miles above earth) 1,373 


INSTRUMENTS 

XPLORER IV is instrumented spe- 

cifically to measure the intense radia- 
tion encountered by Explorers I and III 
at heights around 1,000 miles, as told on 
page 398 of the June issue. On the two 
earlier flights, at such altitudes cosmic ray 
counters showed unexpectedly high levels 
of unidentified radiation — sufficient to 
jam the Geiger tubes. One possibility, as 
yet unconfirmed, is that fast-moving elec- 
trons from the sun had generated X-rays 
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The paths of Explorers I and IV are plotted for their initial circuits of the 
world, to show the wider latitude range of the newest American satellite. 


on striking the satellite’s skin. Because in- 
tense X-rays are very dangerous to man, 
the further measurements by 1958¢ will 
have important implications for manned 
spaceflight. 

The entire payload in Explorer IV is 
devoted to cosmic ray observations. In- 
side the steel casing of the satellite are 
two Geiger tubes, one shielded with 1/16 
inch of lead. Mounted outside are two 
scintillation counters — cesium iodide 
crystals cemented to photomultiplier 
tubes. One of these units measures the 
total intensity, the other the frequency 
of cosmic ray impulses. 

Data obtained from these four sensing 
devices are telemetered immediately to 
ground, for reception by a chain of 26 
stations around the world. The satellite 
does not use a tape recorder, presumably 
because the network of stations is now 
broad enough to insure practically con- 
tinuous monitoring. The two radios in 
the satellite transmit on 108.00 and 
108.03 megacycles, at powers of 10 and 
30 milliwatts, respectively. 

Unlike earlier United States moonlets, 
Explorer IV does not transmit tempera- 
ture data. It had already been learned 
from 1958 that a suitable pattern of 
sunshine absorbing and reflecting areas 
on the surface would keep the internal 
temperature within limits allowing suc- 


CALCULATED CHARACTERISTICS OF CURRENT SATELLITES 


SATELLITE 1958a 1958B1 1958B2 195851 195882 1958 ¢ 
PERIGEE 
Height (miles) 219 408 408 120 133 163 
Magnitude, broadside 5.6 6.2 10.0 —1.5 Zui Lh 
Magnitude, end on 8.7 ba 10.0 5.5 2.3 8.2 
APOGEE 
Height (miles) 1,510 2,460 2,460 1,000 1,100 1,365 
Magnitude, broadside 9.8 10.1 13.9 3.6 6.7 9.6 
Magnitude, end on 12.9 11.6 13.9 10.6 6.9 52.7 
MINIMUM TELESCOPE APERTURE (inches) 
Brightest situation * 0.3 1.6 * + * 
Faintest situation 6.0 3.3 9.6 2.1 0.4 ba ea 


*Naked eye. 
The heights are valid for August 1, 1958; those for 195881 are estimated, as that ob- 
ject is lost. Since the size of 195881 is unknown, the magnitudes for it are based on observa- 


tions of brightness. 
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cessful operation of electronic equipment. 

July’s Explorer was the first American 
satellite to be launched under the direc 
tion of the Advanced Research Project 
Agency of the Department of Defense, in 


co-operation with the Army. 
A 2-INCH telescope is large enough to 
show every one of the artificial satel- 
lites now in orbit, under the most favor 
able conditions. This rather surprising 


SATELLITE BRIGHTNESSES 


conclusion follows from quite simple 
calculations. 
The table at the lower left shows 


visual magnitudes for current satellites, 
as seen by observers directly underneath 
them, at times of perigee and apogee. In 
each case two extreme magnitudes are 
cited, when the satellite is fully broad- 
side to the observer (maximum aspect), 
and end on (minimum aspect). 

These magnitudes are based on the 
assumption that the relative positions of 
sun, satellite, and observer are the most 
favorable possible, and that the satellite 
surface is mirror-smooth, reflecting half 
the light falling on it. In the calculations, 
I have used the estimated heights as of 
August Ist; they will not have changed 
enough by September to alter the magni- 
tudes significantly. The most rapid change 
is for the apogee of 195831, which was ex- 
pected to be about 70 miles lower by 
the end of August, but this makes the 
object only about 0.2 magnitude brighter 
at apogee. For satellite distances other 
than those in the table, add to the mag- 
nitude five times the logarithm of the 
ratio of the actual distance to the tabu- 
lated distance. 

At the bottom of the table are listed 
the minimum telescope apertures needed 
to observe the objects for maximum 
aspect at perigee height, and for mini- 
mum aspect at apogee height. 

MARSHALL MELIN 

Research Station for Satellite Observation 
Harvard Observatory 

Cambridge 38, Mass. 
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GETTING ACQUAINTED WITH ASTRONOMY 


THINGS To OBSERVE IN THE Sky —IV, by Edward G. Oravec 


Minor PLANETS 

Of the thousands of asteroids or minor 
planets that inhabit the general region 
between the orbits of Mars and Jupiter, 
several dozen become as bright as the 
8th or 9th magnitude at opposition and 
may then be located with a telescope. 
Cheir paths are predicted in advance, and 
ephemerides for the brightest of them ap- 
pear regularly in Sky and Telescope. Sev- 
eral of the asteroids may be seen with 
binoculars, but only one, Vesta, attains 
the 6th magnitude and under excellent 
be detected with the 


conditions may 


naked eye. 
CoMETS 

The appearance of a bright comet al- 
ways evokes great interest on the part of 
amateurs and laymen, but such events 
are rare. Comets within the range of small 
instruments, however, and some that at- 
tain naked-eye visibility, may appear on 
the average every year or two. As soon 
as the predicted path of any comet is 
published, it should be plotted in a star 
atlas to enable the observer to follow the 
object as it passes from one constellation 
to another. It may remain visible in ama 
teur instruments over a period of several 
weeks or months. 

The brightness of a 


comet cannot be 


accurately predicted, because daily and 
sometimes hourly variations occur. Fea- 
tures to look for in any comet are the 
coma (head) and the nucleus; also note 
the appearance, length, and direction of 
the tail, if one exists. The tail is general- 
ly much fainter than the head and is 
sometimes rather difficult to detect. 

A few amateur astronomers have en- 
viable reputations as the discoverers of 
comets. This they achieve by long years 
of regular painstaking search of the sky, 
at every opportunity, with telescopes of 
wide field and great maneuverability. 
Charles Messier drew up his catalogue 
of nebulous objects to aid him in comet 
seeking. A comet is identified by its usual- 
ly fuzzy appearance and its change of 
position against the background of stars 
— such motion may be detected in a few 
hours or from night to night. 


METEORS 
Small bits of matter, plunging through 
the earth’s atmosphere, glow briefly and 
are called popularly 
general, these meteors are of two kinds, 
those that travel in around the 
sun and are seen as meteor showers near 


“shooting stars.” In 
swarms 
the same date each year, and sporadic 


ones, which do not belong to showers. 
The brightest meteors are called fireballs, 





Theodore L. Ages took this picture of a coronal aurora at Bristol, New Hamp- 
shire, very early on the morning of June 29th. (See page 580.) 
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Perspective makes shower meteors seem 
to radiate from a point on the sky. 


and some of these, exploding as they fall, 
are bolides. Occasionally they drop me- 
teoritic fragments to the earth. To retrace 
the path of a fireball and predict where 
it may have landed requires reports from 
observers over a wide area. If such re- 
ports, by amateur astronomers and lay- 
men alike, lead to the finding of meteor- 
ites, a significant contribution to the study 
of meteoritics has been made. 

Visual observing by amateurs in the 
past has given us much information con- 
cerning both shower and sporadic me- 
teors, but recently high-speed cameras 
and the application of radar techniques 
have overshadowed the earlier visual 
methods. Nevertheless, amateurs are oc- 
casionally called upon to assist with spe- 
cific professional programs, and the re- 
cording of a meteor shower is one of the 
best projects for group observing by mem- 
bers of an astronomy club. The finest 
annual showers include the Perseids in 
August and the Geminids in December. 

THE AURORA 

A display of the aurora borealis or 
northern lights is always worth watching. 
It is most apt to be observed when sun- 
spots are numerous, and at such times 
the aurora may be seen in the northern 
and middle latitudes of the United States, 
sometimes even in Florida. A single dis- 
play generally follows a definite sequence 
of changing arcs, rays, and draperies, and 
auroral observers record the times at 
which these changes occur. Sometimes an 
aurora has features that are colored green 
and red, adding to the beauty of the 
spectacle. The aurora lends itself, there- 
fore, to color photography, and some 
amateur groups, notably the Milwaukee 
Astronomical Society, have built special 
cameras for auroral work. Dr. C. W. 
Gartlein, Cornell University, Ithaca, N. Y., 
wishes to recruit other serious amateurs 
in his aurora observing program. 











ZopiacAL LIGHT AND GEGENSCHEIN 
Most easily seen in the tropics but often 
served in mid-northern latitudes, the 
diacal light is a tapered glowing band 
tending along the ecliptic from the 
sun’s position and seen after twilight or 
before dawn. The most favorable times 
to look for it in the Northern Hemi- 
sphere are evening in the spring and 
morning in the autumn, for at these sea- 
sons the ecliptic is at its greatest angle 
with the horizon. To observe the zodiacal 
light, one should have his eyes adapted 
to the dark and should be away from 
artificial lights. The zodiacal light is be- 
lieved to be caused by sunlight reflected 
from fine dust in the solar system between 
the earth and the sun. 

The gegenschein, or counterglow, 1s 


very elusive. It is situated opposite to the 
sun (180 degrees from it on the ecliptic), 
and is seen only under the most favorable 
conditions. It appears as a very faint 
patch of light, roughly circular, some 
eight or more degrees in diameter. Late 
September and October are good times 
to try finding it, for then the counter- 
elow is in the faint regions of Pisces and 
Cetus. It is probably caused by the re- 
flection of sunlight from interplanetary 
dust. The visibility of both of these phe- 
nomena was discussed by Franklin E. 
Roach and Pauline M. Jamnick in “The 
Sky and Eye,” Sky and Telescope, Feb- 





While a member of the Hayden Planetarium’s eclipse expedition to the Peru- 
vian Andes in June, 1937, the famous astronomical painter, D. Owen Stephens, 
did several color canvases of the southern sky. From a height of 14,600 feet he 
: depicted here the striking appearance of the zodiacal light in the tropics. 
ruary, 1958, page 164. Courtesy, American Museum of Natural History. 
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The galaxy NGC 6221, photographed with the 74-inch reflector of Radcliffe Observatory, Pretoria, South Africa. The blue- 

light picture at the left was taken without a filter on an Eastman 103a-O plate, exposed for one hour on August 4, 1954. At 

the right is a 90-minute exposure in red light, secured with a 103a-E plate behind an Ilford 205 filter, on July 5, 1956. 

Both reproductions have a scale of about 2.2 seconds of arc per millimeter. Because NGC 6221 is observed through our own 

Milky Way (note the rich star field), its blue-light image is greatly dimmed by interstellar dust. Red light penetrates the 
dust much better, and shows that this object is definitely a galaxy. 


Among Southern Galaxies—VIII 


OMPARED with the other galaxy 
C photographs in this series, the two 

of NGC 6221 at the top of this page 
are exceptional for the richness of fore- 
ground stars. This field is only 11 degrees 
from the central line of the Milky Way, 
and very few galaxies can be seen through 
the interstellar dust at such low galactic 
latitudes. 

NGC 6221 is dim in the blue-light view, 
taken without a filter, at the left, but the 
red-light photograph at the right shows 
clearly that it is a barred spiral. For 
many years the true nature of this ob- 
ject was in doubt; the New General Cata- 
logue of 1888 even called it a globular 
star cluster! 

This SBc-type system is located in the 
far southern constellation Ara, at right 
ascension 16" 48.5, declination —59° 08’ 
(1950 co-ordinates), in the finder 
field of view as the 4th-magnitude star 
Eta Arae. It is plotted in the Skalnate 
Pleso Atlas of the Heavens. 

G. de Vaucouleurs, in his list of 20 
bright southern galaxies on page 525 of 
the September, 1957, Sky and Telescope, 
gives the total photographic magnitude 
of NGC 6221 as about 9.6, and its size as 
minutes of arc. Its radial 


same 


three by two 
velocity is unknown. 


On the facing page is NGC 1808, a 
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spiral system of unusual form, in a region 
showing many faint nebulae. It is in 
Columba, at right ascension 5" 05™.9, 
declination —37° 34 (1950). Because this 
galaxy is 35 degrees from the central line 
of the Milky Way, the foreground stars 
are much more thinly scattered than in 
the field of NGC 6221 discussed before. 

The total brightness of NGC 1808 
matches that of a star of photographic 
magnitude 10.8, making this galaxy fairly 
conspicuous in amateur telescopes. Its 
visual appearance in an 18-inch reflector 
was described by Sir John Herschel, at 
the Cape of Good Hope: “December 26, 
1835. Bright; elongated; 3’ long, 90” 
broad; in a field strongly illuminated by 
the moon in her first quarter.” 

Photography, however, brings out much 
internal detail in this interesting system. 
Dr. de Vaucouleurs finds that NGC 1808 
is at the transition stage between types SO 
and Sa, with characteristics of both ordi- 
nary and barred spirals. He classifies the 
object as (R)SAB(s)0/a, according to the 
system explained on page 582 of the Oc- 
tober, 1957, issue. 

The reproduction shows the galaxy’s 
bright central lens or bar, with a small 
nucleus and complex pattern of dark 
lanes, which are stronger on the near 
side. Long exposures of this system dis- 
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close a very faint outer ring or loop 
formed by weak, smooth arms; these 
greatly increase the over-all dimensions, 
to 7.0 by 4.7 minutes of arc. 

If NGC 1808 were seen exactly edge- 
wise, it might look much like Messier 82, 
usually classified as irregular, but com- 
pletely unrelated to the Magellanic type 
of galaxy. The radial velocity of NGC 
1808 is unknown, but Dr. de Vaucouleurs 
estimates its distance as roughly 20 mil- 
lion light-years. 


FACING PICTURE: The great stellar 
system NGC 1808 in Columba, photo- 
graphed on October 8, 1953, with the 
74-inch Radcliffe telescope. For this 
one-hour exposure in blue light, an 
Eastman 103a-O plate was used with- 
outa filter. Although some bright knots 
are recognizable, the rather ill-defined 
arms are not resolved into stars. A con- 
spicuous feature is the complex pattern 
of dark lanes, those on the eastern side 
showing a radial arrangement. 


These three pictures continue the 
series begun in February, 1958, of se- 
lections from the Cape Photographic 
Atlas of Southern Galaxies. They are 
being reproduced by permission of R. 
H. Stoy, director of the Royal Cape 
Observatory, Cape of Good Hope, 
South Africa. 




















Amateur Astronomers 


AMATEURS IN HOLLAND 

The Haarlem Weather and Astronomy 
Club was founded on April 1, 1933, as a 
subdivision of the Netherlands Weather 
and Astronomy Association. Its 25th an- 
niversary was celebrated last spring by 
our more than 100 members. 

In addition to attending lectures on 
astronomy and meteorology, we take trips 
to the observatories at Leiden and 
Utrecht, the Hague planetarium, radio 
telescope installations in our country, and 
weather stations at the Royal Netherlands 
Meteorological Institute in Bilt and at 
the Schiphol Airport in Amsterdam. 

Within our club there are special work- 
ing groups for observing the weather, 
occultations of stars by the moon, and 
meteors. There is also a telescope making 
section. 

We will be pleased to hear from other 
amateur societies, 

E. A. VAN DER ELST 
St. Josephlaan 15 
Amstelveen, Netherlands 


NORTH CENTRAL REGION 

Larry Easton, Fox River Valley Astro- 
nomical Society, Oshkosh, Wisconsin, was 
elected vice-chairman of the North Cen- 
tral Region of the Astronomical League 
at its convention last May in Milwaukee 
(page 453, July issue). He succeeded Rich- 
ard R. Fink of Milwaukee. 


MASSILLON, OHIO 
The Massillon Astronomy Club has 27 
regular members. Further information 
may be had from Raymond L. Snavely, 
Rte. 1, Barrs Rd., Massillon, Ohio. 


PALMER, MASSACHUSETTS 

The Pioneer Valley Astronomy Club, 
founded last November, now has 34 regu- 
lar members. Monthly meetings are held 
on the third Tuesday at 8 p.m. in the 
Three Rivers grammar school. 

Officers are Edward Reynolds, president; 
Kenneth W. Manning, vice-president; and 
Richard E. Cavanaugh, secretary-treasurer, 
14 Lathrop St., Palmer, Mass. 
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THIS MONTH’S MEETINGS 

Cambridge, Mass.: Amateur Telescope 
Makers of Boston, 8 p.m., Harvard Ob- 
servatory. Charles A. Federer, Jr., “Kitt 
Peak Observatory.” 

Edinburg, Tex.: Magic Valley Astro- 
nomical Society, 8 p.m., Pan American 
College science building. Sept. 26, Paul 
R. Engle, “Structure of the Visible Uni- 
verse.” 

San Antonio, Tex.: San Antonio As- 
tronomy Club, 7:45 p.m., Witte Museum. 
Sept. 26, F. H. Hagner, ‘“‘How To Locate 
Stars.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. Sept. 6, Dr. James 
FE. Kupperian, Naval Research Labora- 
tory, “Rocket Astronomy.” 


JUNIORS IN CALIFORNIA 
Three new junior clubs have been 
formed in California: The Oxnard Astro- 
nomical Society may be contacted by 
writing James Bukowski, 3111 S. E St., 
Oxnard; the Sunland Astronomical Asso- 
ciation, Douglas Carrie, 9627 Wheatland 
Ave., Sunland; and the Sunnybrae Ama- 
teur Astronomers Club, Edmund Hede- 

mann, 905 Haddon Dr., San Mateo. 


NASHUA, NEW HAMPSHIRE 
A group of 10 amateurs have formed 
the Merrimack Valley Astronomical So- 
ciety. The secretary is Arthur J. Barrett, 
R.F.D. 2, Reeds Ferry, N. H. 


MIDLAND, TEXAS 
Eleven juniors and two adult members 
comprise the Midland Amateur Astro- 
nomical Society. Interested persons should 
communicate with Mary Ann Price, 2106 
W. Michigan, Midland, Tex. 


HUNTING MESSIER OBJECTS 


With the beginning of the Internation- 
al Geophysical Year in July, 1957, a 
friend and I, both 15 years of age, started 
a Messier race — a search for all of 
Charles Messier’s famous objects -- our 
time limit being the end of the IGY. 

From mid-September, 1957, to the last 
day of school this past June, I recorded 
only seven of the hundred Messier ob- 
jects, since my school work took preced- 
ence over my observing. But by June 
20th I had succeeded in seeing an ad- 
ditional 63, even though my home is 
close to the bright lights of Camden and 
Philadelphia. 

My equipment is quite modest — a 4}- 
inch reflector, Olcott’s Field Book of the 
Skies, and Norton’s Star Atlas. I would 
like to hear from other amateurs who may 
have conducted such a project. 

FRANCIS LODGE 
117 Fern Ave. 
Collingswood, N. J. 
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Thomas R. Bosma’s observatory in Iowa. 


TWO AMATEUR OBSERVATORIES 


HE two homemade observatories illus- 

trated here were designed to solve 
problems that confront many amateurs. 
At Buffalo Center, Iowa, Thomas R. 
Bosma last year constructed an 18-foot- 
high well-insulated building to withstand 
the cold prairie winters. It houses his 
4-inch refractor, and has an extension 
used for an office and library. Currently 
Mr. Bosma is an active observer of north- 
ern lights, sending his reports to the IGY 
aurora center at Cornell University. 

At Seguin, Texas, Sonny Dietz wanted 
an unobstructed horizon for his 3-inch 
refractor, and decided to mount it on a 
tower above treetop level. Originally a 
two-man canvas duckblind, the dome was 
treated with aluminum paint to combat 
heat. The 20-foot structure is braced by 
cross cables, and Mr. Dietz has observed 
in winds up to 30 miles per hour without 
serious vibration. The installation cost 
less than $200, taking about six months to 
complete. 





Sonny Dietz built this 20-foot tower to 
view the sky down to the horizon. 
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fornia’s Eastbay Astronomical Society, 
as for many other amateur groups. 
This front-cover picture from its bul- 
letin shows unusual co-operation by 
the heavenly bodies. 























FOUCAULT PENDULUMS 


The most dramatic proof of the earth’s 
rotation is a simple experiment first per- 
formed in 1851 by the French physicist 
Leon Foucault. Suspending a heavy weight 
from a 200-foot wire, he was able to dem- 
onstrate that the plane in which this pen- 
dulum kept swinging remained independ- 
ent of the turning of the earth beneath it. 

In the Amateur Scientist department of 
the June, 1958, Scientific American, the 
operation of Foucault pendulums is ex- 
plained, and ways are described of over- 
coming mounting problems and of sup- 
plying power to keep up the motion. 
With little cash outlay, anyone handy 
with tools can make a compact Foucault 
pendulum for himself. 

Foucault was the scientist who devised 
the knife-edge method for testing mirrors, 
and he was an independent inventor of 
silvered glass mirrors for telescopes. 
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SOUTHWEST CONVENTION 


There were 62 members and guests at 
the Southwest regional meeting of the 
Astronomical League, held at the Kilgore, 
Texas, Junior College on May 30-31. The 
East Texas Astronomical Society was the 
host. 

The principal address was given by 
Walter H. Haas, Las Cruces, New Mexico, 
on amateur observations of the rotation 
of planets. A highlight of the Ft. Worth 
juniors’ program was a talk by 10-year-old 
Jean Walker on the clock-and-fist method 
for locating stars. 

E. M. BREWER 
5218 Morningside Ave. 
Dallas 6, Tex. 








RADIO-NOISE MAPS 


for Radio Astronomers and 
Communications Engineers 


This set of radio-noise maps, in planisphere 
form, covers the entire sky. Pairs of trans- 
parent overlays represent the northern and || 
southern radio sky as it would appear to an 
observer with an antenna of half-power beam- 
width 2° at 600 megacycles per second, and 
10° at 200 megacycles. The distribution of 
cosmic noise at other frequencies can be readi- 
ly determined. Horizon-co-ordinate grids are 
provided for selected latitudes. 

The set, $2.00 plus parcel post (4 Ibs. to 
your zone). 

Order directly from and make checks 

payable to 


HARVARD COLLEGE 
OBSERVATORY 


Cambridge 38, Massachusetts 


























HERE AND THERE 


Most of these societies hold regular 
meetings once or twice monthly, at which 
interested persons are always welcome. 
Details of each society’s program can be 
obtained from the official whose name 
and address are given here. 


*Members receive Sky and Telescope as a privilege of 
membership. 

+Member organization of the Astronomical League. 
tMember organization of the Western Amateur 
Astronomers. 

°Society has junior section. 

||Independent junior society. 


ALABAMA 
BIRMINGHAM 


Shades Valley Astronomy Club * 
Mrs. I. M. Cox, 208 Dexter Ave. (9). 
TR 1-1639 
FLORENCE 
Tri-Cities Astronomy Club 
R. May, 606 River Bluff Dr., 
EV 3-7845 
HUNTSVILLE 
Rocket City Astronomical Ass’r 
. A. Ferrell, 621 Franklin St. JE 4-4809 


ARIZONA 


Sheffield. 


PHOENIX 
Phoenix Observatory Ass’n. 
A. H. Hoff, Phoenix College. 
Tucson 
Tucson Amateur Astronomers 
D. Strittmatter, 1840 E. Lee St. 


AM 6-4441 


EA 5-9453 


ARKANSAS 
AUGUSTA 
Augusta Astronomy Club *+|| 
J. W. Haralson, Box 634. Augusta 35 
LittLte Rock ee 


Arkansas Amateur Astronomy Club 7 
C. P. Kulp, 1322 Donaghey Bldg. 


CALIFORNIA 
BAKERSFIELD 
Kern Astronomical Society, Inc. 
R. Stephens, 1230 Washington 
EX 9-6587 
EUREKA 


Ave., Oildale. 


Astronomers of Humboldt 
N. N. Abbay, Jr., 1745 Margaret Lane, Arcata. 
VA 2-4403 
FRESNO 
Central Valley Astronomers *+ 


G. Reavis, 626 W. Lamona. AM 4-9771 
Lacuna BEeacu 
Laguna Beach Astronomy Club 
Miss E. Phillips, 370 Anita St. 
Lone Bzacu 


Excelsior Telescope Club #34 
T. R. Cave, Tr , 265 Roswell Ave. HE 4-2263 
Los ANGELES : 


Los Angeles Astronomical Society, Inc. z 
Long Beach. 


Miss L. Carlson, 3047 Vista St., 
OAKLAND 
Eastbay Astronomical Society, Inc. ss 
Miss P. Metz, 4827 Brookdale Ave. (19). 
KE 6-2074 
OROVILLE 
Feather River Astronomy Club 
Jensen, Rte. 4, Box 1732. LE 3-0471 
Pato ALTo 
Peninsula Astronomical Society *} 
Miss A. Alksne, 4115 Amaranta Ave. 
DA 2-4406 
PASADENA 
Ass’n. of Amateur Astronomers 3 


E. Sloman, 1100 Armada Dr. 


WITH AMATEURS 


PLeasaAnt Hiv 
Mount Diablo Astronomical Society 
D. F. Charles, 868 Audrey Court. 
Rep Biurr 
Mt. Lassen Amateurs 
F. Wyburn, Box 502. 


REDLANDS 

Redlands Astronomical Society * 
Mrs. E. Patterson, 2698 Fremontia Dr., San 
Bernardino. 83-7238 

RIVERSIDE 


Riverside Astronomical Club 
B OV 3-1854 


. F. Jones, 5551 Magnolia Ave. 
SACRAMENTO 
Sacramento Valley 
Mrs. H. Smith, 
San FrANcisco 
San Francisco Amateur Astronomers 
H. Sturiale, 1349 Clayton St. UN 3-3808 
San Jose 
San Jose Amateur Astronomers 
W. W. Phelps, 21090 Hazelbrook Dr., 
tino. CH 3-1649 
San_ RAFAEL 
Marin, Astronomical Society t 
Treleven, Box 102, Fairfax. 
SANTA fn 
Orange County Amateur Astronomers 
D. Miller, 12601 Glen St., Garden Grove. 
SANTA BarBARA 
Santa Barbara Star Cluster 
Capt. C. Adair, 607 Miramonte Dr. 2-1717 
STOCKTON 
Stockton 
C. E. Spurgeon, 
WHITTIER 
Whittier Amateur Astronomers t 
J. Roth, Box 531. 
Whittier Astronomical Society i 
R. N. Sturtridge, 8416 Davista Dr. 


COLORADO 


Astronomical Society 


1608 48th St. (19). GL 1- 1483 


*+ 


#4 
t 
Cuper- 


++ 


Astronomical Society D4 


1429 S. Lincoln St. 


BOULDER 
Boulder Astronomical Societ 
V. A. Ryan, 1629 North St. 
CoLorapo SPRINGS 
Colorado Springs Astronomical Society 
R. C. Moore, 2427 Paseo Rd. ME 
DENVER 
Denver Astronomical Society aye 
E. H. Bronstein, 1747 S. Jasmine (22). 
SK 6-3232 


HI 2-6223 


3-7181 


Pueblo Astronomical Society 
Mrs. M. ae 2329 E. 
LI 3-183 
Pueblo lan ag gH Society i 
H. Niethammer, 839 Van Buren. LI 4-2819 


CONNECTICUT 


Routt Ave. 


MIDDLETOWN 
Centr il Connecticut Amateur Astronomers *F 
Fellows, R.F.D. 1, Hebron Ave., Glaston- 
bury. ME 3-1871 
New Haven 
New Haven 
Mrs. J. Plato, 
SY 9-2524 
New Lonpon 
Thames " ateur Astronomical Society 


Astronomical Society, Inc. 
427 Ridgeview Rd., Orange. 


*+ 


Mrs. R. — R.F.D. 1, Box 497, Uncas- 
ville. Tr 4-8336 
STAMFORD 
Fairfield County Astronomical Society bad 
D. Mitchell, Cliffdale Rd., Greenwich. 
TO 9-1684 
STRATFORD 
Boothe Memorial Astronomical Society, Inc. *+ 
B. W. Reilly, Box 2272, Noble Sta., Bridgeport 


(8). ED 6-9287 
TORRINGTON 
Litchfield Hills Amateur Astronomy Club 
Miss G. Weaver, 37 James St. HU 9-8168 
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DELAWARE 

WILMINGTON 
Delaware 
1301 Orange St. (1). 


Astronomical Society *+ 


OL 6-8364 


DISTRICT OF COLUMBIA 


WASHINGTON 


National Capital Astronomers at 
Miss P. Seips, Box 271 (4). 
FLORIDA 
Daytona Beacnu 
Daytona Beach Star Gazers 
Ww. Thomas, 105 N. Halifax. CL 2-8049 
Eau Gaur 
Indian River Astronomical Society + 
Mrs. H. M. De Paolo, 1353. Everglade Dr. 


$213 
Eoin Arr Force Base 
Choctaw Astronomical Society 
M. Porter, Box 221, Shalimar. 
Fr. LAUDERDALE 
Ft. Lauderdale Astronomical Society 
Dr. F. Denniston, 915 N. E. 2nd St. 


JACKSONVILLE 


CH 4-5578 


JA 2-5224 


Jacksonville Amateur Astronomers Club ee? 
E. L. Rowland, Jr., 225 W. Ashley St. 
EL 4-8597 
LAKELAND 
Lakeland Astronics Society * 


W. Scholl, 67 Fla. a Coll. 


MU 3-8475 
Lakeland Astronomical Society * 


Mrs. L. B. Bevis, Box 339, 406 E. Lime St. 
Key West 
Key West Astronomy Club *+ 
Miss M. W. Turner, 95 Sigsbee Rd., Box 915. 
6-9803 
MIAMI 


Gulfstream Astronomical Ass’n., Inc. + 


. W. Doty, 447 Blue Rd., Coral Gables. 
MO 7-4968 
Southern Cross Astronomical Society, Inc. *+ 
A. P. Smith, Jr., 1601 S.W. 10th St. FR 4-7145 
ORLANDO 
Amateur Astronomy Club of Orlando + 
Mrs. R. Lee, 445 Rock Lake Dr. 5-9000 


Sr. PeTerspurG 
St. Petersburg Amateur Astronomy Club 
Mrs. J. D. Rains, 2830 10th Ave. N 
TAMPA 
Tampa Amateur Astronomical Society 
E. Z. Randall, 407 W. Chelsea St. 
West Patm Beacu 
Astronomers Club of the Palm Beaches 
Mrs. D. D. Sinclair, Box 1108. JU 2-6830 


*f 
79-9854 
++ 


33-6391 


GEORGIA 
ATLANTA 
Atlanta Astronomy Club ; 
W. H. Close, 225 Forkner Dr., Decatur. 
DR 3-3945 
Macon 
Macon 
P. E. Haines, 


Amateur Astronomers Club 
505 Eldorado Dr. 5-5084 
HAWAII 
HonoLutu 
Hawaiian Astronomical Society 
G. Linsley, B. P. Bishop Museum (17). 


IDAHO 
Boise 

Boise Astronomical Ass’n. 
Miss L. Moulton, 1712 N. 
InAno Fats 
Idaho Falls 
Mrs. O. D. 

Twin Faris 
So gn Idaho Amateur Astronomers 


28th 


* 


JA 2-3474 


Astronomical Society 


Hendrickson, 475 J St. 


. Herrett, 1220 Kimberly Rd. RE 3-0868 
ILLINOIS 
CHIcaco 
Chicago Astronomical Society *+ 
A. A. Hay, 8024 W. Winnemac Ave. (31). 
Chicago Junior Astronomical Society +| 
E. Zimmermann. 133 Franklin Ave., River 
Forest. FO 9-8186 
Lincoln Park Astronomical Society || 
D. Fretland, 509 W. Deming Pl. (14). 
DANVILLE 
Danville Astronomical Society +] 
D. D. Morrison, 5 E. Fairchild. 
GALESBURG 
Galesburg Amateur Astronomers s+ 
L. Horein, 1246 N. Morton Ave. 7337-2 
GENEVA 
Fox Valley Astronomical Society * 


J. Zoda, 420 Fellows St., St. Charles. 5507 
LEMONT 
Argonne Astronomy Club { 
H. DaBoll, Box 299, Argonne Nat’l. Lab. 
800, ext. 2711 
LOMBARD 
ree Towns 
L. Ewing, 
MOoLine 
Popular Astronomy Club “T 
H. J. Schieck, 3303 Coaltown Rd. 
Oak Park 
Sirius Astronomical Society 7\l 
Miss C. Resnick, 722 N. Lombard Ave. 
EU 6-4742 
Peoria 
os a’ Section, 
P. Van Zandt, 
1 


“4-562 


Astronomy Club tll 
26 S. Westmore Ave. 4153-J 


ery. of Science 


1100 N. Parkside Dr. 
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Rockrorp 
Rockford Astronomical Society II 
W. Fonvielle, 528 ocak Ave. 8-5969 


INDIANA 
EVANSVILLE 
Evansville Astronomical Society - 
Dr. R. T. Dufford, 512 S. Weinbach Ave. (14). 
GR 6-7 
Fr. Wayne 
Ft. Wayne Astronomical Society 
Mrs. M. Winiger, R.R. 3, Hillegas Rd. 
INDIANAPOLIS 


Indiana Astronomical Society #+° 
W. E. Wilkins, 6124 Dewey Ave. FL 7-5946 
Koxkomo 
Kokomo Astronomical Society * 
P. Miles, Box 645. GL 2-9378 
MapIson 
Madison Junior Astronomy Society #1] 


T. A. Winkel, 607 N. East St. 
Soutu BEnp 
St. Joseph Valley Astronomical Society 
R. Bargmeyer, 59597 S. Ironwood Rd. (14). 


AT 9-1963 


IOWA 
Des Mornes 
Des Moines Div., Great Plains Astronomical Soc. 
R. T. Morehead, R.R. 1, Beaver Ave. 
MARSHALLTOWN 
Central Iowa Astronomers 


J. C. Steffa, 404 E. Church St. 2-1264 
WATERLOO 
Northeast Iowa Div., Great ee Ast. Soc. *7 
Dr. H. L. Sisson, 405 E. Dale S 
KANSAS 
TOPEKA 


Topeka Astronomical Society 
F. Pilcher, 803 Lindenwood St. 
WICHITA 
Wichita Astronomical Society + 
S. S. Whitehead, 425 N. Lorraine (8). 
MU 2-6642 


KENTUCKY 
LoulIsvILLE 
Louisville Astronomical Society 
Mrs. V. C. Lipphard, 5421 Calvin (6). 
TW 6-9084 
Louisville Junior Astronomical Society 
. Kleinman, 1414 Goddard (4). 


LOUISIANA 


*¥l| 
HI 1365-J 


GRETNA 
Gretna Astronomical Society 


A. Gunther, 209 Newton St. FO 1-0034 
Lake CHARLES 
Lake Charles Amateur Astronomers Club - 
C. Fronczek, Rte. 1, Box 51, Westlake. 
HE 6-1797 
METAIRIE 
New Orleans Soc. for Advancement of Astronomy 
J. Mickel, 1307 Ridgelake Dr. VE 3-8224 
New ORLEANS 
New Orleans Amateur Astronomers Ass’n. 
W. E. Wulf, 2107 Annunciation St. (13). 
RA 0706 


OPELOUSAS 
a Amateur Astronomers Ass’n 


W. G. Owen, IV, 311 E. Tennis St. 3812 
MARYLAND 
BALTIMORE 
Baltimore Astronomical Society * 
Maryland Academy of Sciences, Pratt Libr. 
Bldg., 400 Cathedral St. (1). MU 5-2370 


MASSACHUSETTS 


CAMBRIDGE 


i ateur Telescope Makers of Boston *+ 
R. Battersby, 14 Munroe Rd., Lexington. 
‘V O 2-2565 


Bond Astronomical Club 
R. C. Smith, 519 Morrissey 
71). GR 2-1938 
PALMER 
Pioneer Valley Astronomy Club 


+ 
Blvd., N. Quincy 


R. E. Cavanaugh, 14 Lathrop St. 841-M 
SPRINGFIELD 
Springfield Stars Club #4 
S Welch, 107 Lower Beverly Hills, W. 


Springfield. RE 4-9179 
West Harwicu 


Cape Cod Astronomy Club * 
é. Perisho. 
WorCESTER 
Aldrich Astronomical Society *+ 
T. L. Agos, 1 W. Buylston Terr. 
MICHIGAN 
Battte Creek 
Battle Creek Amateur Astronomy Club + 
Mrs. W. V. Eichenlaub, 47 Everett Ave. 
2-3059 
Detroit 
Detroit Astronomical Society, Inc. ba 
T. W. Sulisz, 3310 Dartmouth (17). 
WA 8-8949 
FLINT 
Flint Astronomy Club + 
Mrs. M. Klarich, 3520 Gloucester (3). 
Granp Rapips 
Grand Rapids Amateur Astronomical Ass’n. i | 


R. Bennett, 3410 Bird Ave. N.E. 


1958 


Grand Rapids Junior Astronomical Society 
B. Hymes, 1500 Seminole Rd. S.E. CH 1-146) 
Jackson 
Jackson Astronomical Society 
W. H. Ketts, Jr., 2901 Robinson Rd. ST 2-973) 
KALAMAZOO 
Kalamazoo Amateur Astronomical Ass’n. + 
FI 4-8295 


Mrs. V. Shellman, 3809 Allendale. 
LANSING 
Lansing Amateur Astronomers 
R. C. Elliott, 434 Cowley Ave., E. a el 
ED 2-5241 
PonTIAC 


Pontiac-Northwest Detroit Astronomers Ass’n. *+ 
G. Carhart, 40 Hadsell Dr. FE 2-9980 
Sacinaw 
Saginaw Valley Astronomical Ass’n, 
R. Bauer, 4105 Oak Court, Midland. TE 5-7587 
Srurcis 
Sturgis Astronomy Group 


* 


Mrs. S. Butler, 805; E . Main St. 464-J 
MINNESOTA 
EDINA 
Edina Astronomy Club #4 
D. Lane, 4006 W. 44th St. 
MINNEAPOLIS 


Minneapolis Astronomy Club 
Mrs. M. B. Haarstick, Science Mus., 
FE 8-0781 
Minneapolis Junior Astronomy Club *|| 
M. B. Haarstick, Science Mus., Pub. Libe. 


Pub. Libr. 


Mrs. 
FE 8-0781 
Sr. Pau 
St. Paul Telescope Club + 
F. Miller, 1212 7th Ave. S., S. St. Paul. 
"GL 5-594 
MISSOURI 
FAYETTE 
Central Missouri Amateur Astronomers #+ 
R. C. Maag, 820 S. Osage, Sedalia. 


Kansas City 
Aneney Club of Kansas City 
L. Kinsey, 1522 Brush Sock. WA 3- 3410 
Sr. oth 
St. Louis Astronomical Society *+ 


Mrs. N. Fallert, 9804 Honeycut Lane (19). 
WO 1-8427 
MONTANA 
HELENA 


Amateur Astronomy Club of Helena || 


r. T. J. Mentrum, 504 Power Bldg. HI 2-0293 
NEBRASKA 
OMAHA 
Omaha Div., Great Plains 


Astronomical Soc. 
R. Osborn, 2035 N. 53 St. GL 5431 


NEVADA 
RENO 
Astronomical Society of Nevada 
A. A. Garroway, 2040 Meadow 
FA 3-0696 


+ 
i“ + 
View Lane. 


NEW HAMPSHIRE 
NASHUA 
Merrimack Valley Astronomical Society bo 
A. J. Barrett, R.F.D. 2, Keeds bon HA 4-3243 
NEWMARKET 
Great bay Amateur Astronomers 
Miss A. Geoffrion, Packers Falls Rd. 


* 


NEW JERSEY 
CALDWELL 
West Essex Astronomical Society 
. Greenley, 412 Bloomfield Ave. 
E ATONTOWN 
Society of Telescopy, Astronomy and R: 
Mrs. B. Richey, 2038 Magill Dr. 
ext. 23114 
Jersey City 
Gregory Mem. Obs. of Paul Revere Boys Club || 
P. J. Kocmalski, 339 Wayne St. (3). 
PATERSON 
North Jersey Astronomical Society 
. Trombino, 4-4D Alabama Ave. (3). 
MU 4-b67 
Rosette Park 
Amateur Astronomers of Union County be 
K. D. Smith, 871 Dorian Rd., Westfield. 
RUTHERFORD 
Astronomical Society of Rutherford 
Mrs. A. Cox, 478 Riverside Terr. 
TEANECK 
Bergen County Astronomical Society 7 
A. Zipperle, 3 Golf Ave., Maywood. 


CA 6-6751 


tA 3. 1000, 


WE 9-0453 


NEW MEXICO 
Las Cruces 
Astronomical Society of Las Cruces 
E. Durrenberger, Box 625. JA 6-2968 
ROSWELL 
Pecos Valley Sky and big 1g Club 
Dr. R. R. Boice, Rte. 2, Box 163-A. MA 2- 771 


#440 


NEW YORK 
ALBANY 
Albany Astronomical Ass’n. sdf 
A. L. Swider, 42 Hanes St. (3). 8-3784 
BaBYLON " 


Long Island Observers’ Ass’n 


J. A. Tosto, 8 Bacon Lane. MO 9-9173 











BiNGHAMTON a 
Astronomical Society of Broome County 
Dr. H. Nitka, 46 Matthews St. 


BROOKLYN 
Junior Astronomy Club tll 
S. E. Strom, 1950 Andrews Ave., Bronx (53). 
BUFFALO 
Buffalo Astronomical Ass’n. + 
G. N. Rote, 82 Floradale Ave., Tonawanda. 
AM 8150 
CoRNING 
Corning Astronomy Club * 
Mrs. E. Johnston, 106 Jennings St. 2-5142 
JAMESTOWN a 


Astronomers Guild of Jamestown 
B. Hanson, 613 Stowe St. 92-811 
NANUET 
Rockland Astronomical Society 
A. Goldsmith, 29 W. Allison Ave., 
New York 
Amateur Astronomers Ass’n., 
Mrs. A. Pridmore, 201 W. 
(24). EN 2-7100 
ROCHESTER 
Astronomy Section, Academy of Science + 
Miss J. M. Brown, 460 Campbell St. (11). 
GE 8-7284-M 
SCHENECTADY 


Pearl River. 


Inc. * 
79th St., Room 1010 


ar ay Astronomy Club #+° 
Johnson, 102 State St. DI 6-9522 
Pm... 
Syracuse Astronomical Society *+ 
Fuller, 130 Falls Blvd., Chittenango. 
‘NE 7-3395 
Troy 


Rensselaer Astrophysical Society si 


Dr. R. —_— Rensselaer Polytechnic Inst. 
AS 2-46 
Troy Esco dl Club + 
H Watkins, Valley Falls. PL 3-4195 
UTICA 
Utica Amateur Astronomers *+ 
W. Burak, Sr., 1663 Lincoln Ave. 
WANTAGH 
Long Island Astronomical Society 
A. R. Luechinger, 2009 Seaford Ave. 
SU 5-1571 
YONKERS 
Hudson River Museum Astronomy Club = 
J. A. Yules, 616 E. Lincoln Ave., Mt. Vernon. 
MO 8-0828 
NORTH CAROLINA 
CuapeL Hitt 
Chapel Hill Astronomy Club + 
Miss M. I. Perry, 9 Maxwell Rd. 9-6334 
CHARLOTTE 
Charlotte Amateur Astronomers Club + 
F. Selby, 200 S. Laurel Ave. (7). ED 3-3933 
GREENSBORO 
Greensboro Astronomy Clu bad | 
Dr. A. D. Shaftesbury, B15 Tate St. 2-6528 
WINSTON-SALEM 
Forsyth Astronomical Society #4 
K. A. Shepherd, 903 West End Blvd. 2-1631 
NORTH DAKOTA 
Granp Forks ; 
Red River Astronomy Club ro bad J 
L. B. Speare, 1925 Viets Ave. 4-4705 
OHIO 
AKRON 
Astronomy Club of Akron * 
Mrs. R. J. Couts, 878 Kennebec Ave. (5). 
ST 4-8450 
Say VILLAGE ; 
Lake Erie Jr. Museum Junior Astronomers 7ll 
Mrs. E. W. Fleming, 630 Canterbury Rd. 
TR 1-3742 
CINCINNATI 


Cincinnati Astronomical Ass’n. 


* 
G. A. Lineback, 2933 Cortelyou Ave. JE 1-1442 
; et 


Cincinnati Astronomical Society, Inc. 
Mrs. D. H. Watson, 8822 De Soto Dr. (31). 
WE 1-5919 
CLEVELAND 


Cleveland Amateur Telescope Makers 
Museum of Natural History, 2717 Euclid Ave. 
PR 1-0909 
Cleveland Astronomical Society 


Warner and Swasey Obs., Taylor Rd., E. Cleve- 
land (12). GL 1-5625 
CoLuMBUS 
Battelle Astronomy Club * 
LB Kissel, Battelle Mem. Inst., 505 King 


Ave. AX 9-3191, ext. 363-2330 
Columbus Astronomical Society *+ 
Mrs. J. Gann, 420 N. Cassady Rd. (9). 
CL 2-8421 
DayToNn 
Dayton Astronomy Club bed 
R. Walters, 5384 Cornwall Dr. (15). CR 7-9022 
Miami Valley Astronomical Society *+ 
F. E. Sutter, 5038 Far Hills Ave. (59). 


AX 3-1827 
ELyria 
Black River Astronomical Society * 
G. Diedrich, 653 Weller Rd. 44-033 
HILLSBORO 
=. Agponmnine! Society * 
Mrs. D. N. McBride, Box 65. 1169 
Lima 
Lima Astronomy Clu + 
Miss C. Klaserner, 1593 Allentown Rd. 
MarIETTA 2 


Marietta Astronomical Society 


Miss L. E. Cisler, Cisler Terr. FR 3-0231 


MASSILLON 
Massillon Astronomy Club 
R. Snavely, Rte. 1, Barrs Rd. TE 3-4087 
NEWARK 
Newark Astronomical Society 
G. Cooperrider, 326 N. 
ToLepo 
= Astronomical Society 
Edenburn, 4124 Commonwealth Ave. (12). 


lith St. FA 3-0452 


‘Chi 3-3558 
WARREN 
Mahoning Valley Astronomical Society bes 
Mrs. C. R. Prather, 1363 Drexel Ave. N. W. 
4494-2 
YOuNGSTOWN 
Youngstown Astronomy Club > 
W. F. Wright, Jr., 618 Aetna St., Salem. 
OKLAHOMA 
TuLsa 
Astronomy Club of Tulsa baa 
R. Reid, 1948 E. 14th St. WE 9-5286 
Oklahoma Astronomical Society 7 
L. Dicken, 1332 S. Sandusky (12). MA 6.9644 
OREGON 
Grants Pass 
Rogue Valley Astronomers and ATM’s 
H. R. Dickey, 1587 E. Fruitdale Rd. 
PorTLAND 
Amateur Telescope Makers and Observers 13° 
Miss V. Babin, 3038 N. E. 56th Ave. (13). 
AT 7-9405 


Portland Astronomical Society 
Mrs. M. meal 6525 N. E. 
AL 4-149 
SALEM 
Salem Astronomical Society 


1 
Davis (16). 


* 


Mrs. B. W. Christensen, 1425 Marshall Dr. 
PENNSYLVANIA 
ButTzTOWwN 
— Valley Amateur Astronomical Soc. 
Bodder, Box 133. 
ieamens 
Astronomical Society of Harrisburg bd 
Naylor, 320 Wilhelm Rd. CE 2-6479 


MILLVALE 
Shaler Township Junior Amateur Astronomers 
C. Raible, 200 Rebecca Sq. (9). TA 1-2171 
PHILADELPHIA 
Amateur Astronomers of Franklin Inst. 


E. F. Bailey, Franklin Inst. (34). LO 4-3600 
Rittenhouse Astronomical Society 
W. Streeter, Franklin Inst. (34). LO 4- 3600 


PittspuecH 
Amateur Astronomers Ass’n. of Pittsburgh ae 
F. M. Garland, 127 Park Pl., McKnight Village 
(9). 
SPRINGDALE 
us Valley 
Stocks, 
Wiewienian 
Washington County Astronomy Club 
Mrs. L. Withrow, R.D. 1, Eightyfour. 
WI 1-7191 
WayYNESBORO 
Astronomical Society of Waynesboro 
R. H. Helirick, R.F.D. 3. 1908-R1-4 
York 
York Astronomical Society 
N. Lewis, 157 Scarboro Dr. 


Amateur Astronomers 


215 Carson St. BR 4-8835 


8-1080 
RHODE ISLAND 
NortH Scituate 
Skyscrapers, Inc. 
G. E. Gregory, 585 Elmgrove Ave., 
(6). 


Providence 


SOUTH CAROLINA 
HARTSVILLE 
Hartsville Astronomical Society ll 


B. Hopkins, Box 423. 1540 


SOUTH DAKOTA 
Rapiw City 
Rapid City Astronomical Society 
r. R. F. Heckman, S. D. State School of 
Mines and Technology. 


TENNESSEE 
BrisTOL 
Bristol Junior Astronomical Society 
H. Snow, 618 Center Dr. 
CHATTANOOGA 
Barnard Astronomical Society 
A. H. Jones, 411 W. 2ist St. 
KINGSPORT 
Kingsport Astronomical Society 
J. Brown, 1329 Belmeade Dr. 
MEMPHIS 
Memphis Astronomical Society i 
S. Franklin, 5030 Lynbar. MU 3-9737 


VE 1-2244 


CI 5-7513 


NASHVILLE 
Barnard Astronomical Society 
Dr. C. K. Seyfert, Vanderbilt Univ. 
PorTLAND 
Portland Astronomical Society 7 
R. O. Riggs, Box 42. 3781 


* 
AL 4-5611 


TEXAS 
ABILENE 
Abilene Astronomical Society 


* 
R. B. Edmundson, 1849 N. 8th St. OR 4-5932 
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BROWNFIELD 


Brownfield Astronomy Club * 
C. Isbell, Rte. 1. 2074 
DaLias 


— Astronomical Society : i 
Brewer, 5218 Morningside Ave. (6). 
ETA 6-3894 
EDINBURG 
Magic Valley Astronomical Society 
P. R. Engle, Pan American Coll. Obs. DU 3- 1151 
Fr. WortH 
Ft. Worth Astronomical Society 
M. G. Vinson, 1111 W. Saatinds Arlington. 
CR 4-9300 
Junior Astronomy Club of Children’s Mus. +|l 
Miss C. M. Noble, 1511 Cooper St. (4). 
ED 2-9892 
Houston 
Houston Amateur Astronomy Club 
W. W. Myers, 7424 Tipps St. (23). 
KILGORE 


¥+ 


* 
WA 6-5947 


East Texas Astronomical Society ba 
T. H. Anderson, Jr., 601 Highland Dr. 
LarREDO 
* 


Laredo Astronomy Club 

S. Freidin, Box 1148. 
MIDLAND 

Midland Amateur Astronomical Socie 


3-8345 


Miss M. A. Price, 2106 W. iickies. MU 4-4678 
SAN ANGELO 
San Angelo Amateur Astronomers Club . 
A. Clark, 1112 Algerita Dr. 2-1622 


San ANTONIO 
San Antonio Astronomy Club 
{. Nocker, 750 Bailey Ave. 


UTAH 


#4 
12 


(10). LE 4-55 


Satt Lake City 
Astronomical Society of Utah 
. W. Geertsen, 4461 S. 9th East St. (17). 
AM 6-4602 


VERMONT 
SPRINGFIELD 
Springfield Telescope Makers 


C. R. Ranney, 3 Hillcrest Rd. TU 5-2436 


VIRGINIA 
HarrRISONBURG 
Astral Society 
R. C. Lehman, Eastern Mennonite College. 
4-7370 
NorFo_k 


Norfolk Astronomical Society #40 
A. D. Hustead, Weather Bur., 


LO 3-4368 


Municipal Air- 
port (13). 
RICHMOND 
Richmond Amateur Junior Astronomers || 
oe C. Hoff, 117 Gaymont Rd. (26). 88- 


Richmond Astronomical Society * 


B. S. Ragland, 601 E. Franklin St. (19). 
2-3043 
ROANOKE 
Amateur Astronomers of Roanoke bh | 
W. B. Daniel, 2202 Richlieu Ave. S.W. 3-2637 
WASHINGTON 
SEATTLE 
Seattle Amateur Astronomical Society 
N. C. Dalke, 8017 Stroud Ave. (3). PL 7498 
SPOKANE 


#210 
’ 


Amateur Telescope Makers of Spokane o+ 
L. Bolch, 4023 E. 32nd Ave. (34). KE 4-8748 
TACOMA 
2 


Tacoma Amateur Astronomers 


Mrs. R. H. Atkinson, 2816 N. Union Ave. (7). 
PR 1492 
YAKIMA 


Yakima Amateur Astronomers 
E. J. Newman, 324 W. Yakima Ave. 


WEST VIRGINIA 


*t 
GL 2-9825 


FaiRMONT 
Fairmont Amateur Astronomers Ass’n., Inc. ; 
D. Brown, 1255 Fennimore St. 629 
WHEELING 
Oglebay Inst. 
R. W. Schramm, 


WO 2125 
WISCONSIN 


Astronomical Ass’n. 


Speidel Obs., Oglebay Inst. 


BELOIT 
Beloit Astronomical Society 
Dr. K. E. Patterson, 304 Public Service Bldg. 


¥t 


EM 5-7662 
MapIson 
Madison Astronomical Society " 
Dr. C. M. Huffer, Washburn Obs., Univ. of 


Wisconsin. AL 5-3311, ext. 2551 
MILWAUKEE 
—— Astronomical Societ 
Halbach, 2971 S. 52nd St. 
Pe 
Fox River Valley Amateur Astronomers Club *+ 
J. H. Wojahn, 250 Lark St. BL 8171 
RACINE 
Racine Astronomical Society 
Mrs. P. B. Carey, 18061 Clayton Ave. 
ME 2-2278 


LI 1-1181 


SHEBOYGAN 
Sheboygan Astronomical Society 
E. Parnitzke, Jr., Rte. 2 
WYOMING 
CHEYENNE 


Cheyenne Amateur Astronomers 


Mrs. P. Doran, 2706 E. 10th Sz. 2-3910 
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The Astronautic Chart 


Roy C. SpENcER, Missile Systems Laboratory 


Sylvania Electric Products, Inc. 


AUNCHING of the first seven arti- 
L ficial earth satellites has again fo- 

cused the attention of students and 
scientists on the laws of Kepler and 
Newton that control the paths of the 
planets around the sun, and of natural 
satellites around their planets. These laws 
apply as well to the motions of artificial 
satellites. 

The specialist in celestial mec hanics or 
space travel deals with orbit problems 
that become very intricate when precise 
answers are needed. But a general under- 
standing of the physical laws and their 
application is much easier to attain. In 
fact, with the aid of the Astronautic Chart 
on pages 574 and 575 of this issue, the 
amateur can quickly obtain an apprecia- 
tion of motions within the solar system. 
This simple graphical device shows at a 
glance the interrelations among distances, 
orbital periods, and masses. 

The diagram is a nomograph or align- 
ment chart, so arranged that a single 
oblique line gives the characteristics of 
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A small-scale, simplified 
portion of the Astronau- 
tic Chart. The earth-sun 3 
solution is horizontal. oi 
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a particular orbit. The oblique lines illus- 
trate numerous systems of bodies in or- 
bital motion; other lines may be drawn 
to solve problems concerning possible 
future satellites, or asteroid orbits. 

The five vertical scales indicate, from 
left to right: 

V. Average orbital velocity, in kilo- 
meters per second. For a circular orbit, 
this is the constant velocity of the moving 
body. If the orbit is an ellipse, V equals 
the square root of the product of the 
velocities at perihelion and aphelion, or 
at perigee and apogee. 

M. Mass of the central body, in terms 
of the sun’s mass as a unit. Strictly speak- 
ing, this is the combined mass of the two 
bodies, but for graphical purposes the 
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Each line plotted here represents the orbit for a minimum satellite of a planet. 
The moon and a one-day earth satellite have been included. 
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mass of any planet or satellite can be 
regarded as negligible compared to the 
mass of its primary. (Only our moon has 
a mass as great as 1/80 of its central 
body.) 

a. Mean distance from the primary 
body, expressed in A.U. or kilometers. In 
the case of an elliptical planetary orbit, 
this is the average of the perihelion and 
aphelion distances. One astronomical unit 
(A.U.) is the mean distance of the earth 
from the sun, about 93 million miles. 


P. Period of orbital revolution, ex- 
pressed in years at the top. This scale 
is successively changed to days, hours, and 
minutes, to fit the short periods in the 
lower part of the chart. 

g.- Average acceleration toward the 
central body, expressed in centimeters per 
second each second. For example, in the 
case of Jupiter, this is the velocity of free 
fall toward the sun, one second after 
starting from rest, of a body at Jupiter’s 
distance from the sun. 


UsING THE CHarT 

As an example of the use of the Astro- 
nautic Chart, consider the planet Saturn, 
which moves around the sun in a period 
of about 29} years. Lay a straightedge 
across the chart, passing through the 
points marked “sun” on the M scale and 
just below 30 years on the P scale. Ex- 
tended to the left, this straight line shows 
that Saturn’s orbital velocity is some 9} 
kilometers per second. From the intersec- 
tion with the middle scale, the mean dis- 
tance of Saturn from the sun is about 
9.5 astronomical units, and the right-hand 
scale shows that the planet’s acceleration 
toward the sun is much less than 0.01 
centimeter per second per second. 

There are corresponding lines drawn 
through the sun for the other principal 
planets, from Mercury to Pluto, as well 
as for a representative asteroid, Ceres. 

In the lower part of the chart, each 
planet is indicated at the proper place on 
the mass scale. Through the planet sym- 
bols are drawn straight lines giving chart 
solutions for some of their satellites. The 
line for Jupiter’s brightest moon, III 
(Ganymede), provides the following in- 
formation: orbital velocity about 11 kilo- 
meters per second, distance from Jupiter 
over a million kilometers, period seven 
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lays, and acceleration toward the planet 
11 centimeters per second each second. 

There is quite an overlap for some 
members of the solar system in both ac- 
eleration and velocity. For instance, the 
icceleration of our moon toward the earth 
ipproximates that of Mars toward the 
sun. Also, the velocities of the earth’s 
present artificial satellites are about the 
same as the orbital velocity of Uranus 
around the sun. 


ARTIFICIAL SATELLITES 

An important use of the chart is the 
solution of problems involving earth satel- 
lites, whether natural or artificial. Two 
shaded lines run diagonally through the 
earth symbol on the mass axis, one for 
the moon, the other for a hypothetical 
satellite that would just graze the earth’s 
surface. The double triangle bounded by 
these lines is the chart area including all 
possible earth satellites closer to us than 
the moon, that is, cislunar. 

Three actual satellites have been plot- 
ted, 1957a, 1958%, and 19588, showing 
the range in initial period that includes 
all the others launched to the present. 

Space-travel enthusiasts who expect that 
some day man-made satellites will be 
circling other planets to observe them 
close at hand will find use for the chart 
on page 572, on which minimum satel- 
lites have been plotted for all planets 
except Pluto and Venus. Each such satel- 
lite is presumed to circle its primary just 
above the surface we see, whether that 
surface is solid, as on Mercury and Mars, 
or gaseous, as on Jupiter and Saturn. 

The minimum-satellite velocities differ 
widely, yet their periods are of the same 
order, ranging from over four hours for a 
minimum satellite of Saturn to 84.5 min- 
utes for one of the earth. This is because 
the period for a spherical planet depends 
only on the planet’s density. All spheres 
with the earth’s density would have mini- 
mum-satellite periods of 84.5 minutes. 
A sphere of ice, whether 10 miles in 
diameter or the size of Jupiter, would 
have a period of about three hours for 
such a grazing moonlet. 

On the full-sized Astronautic Chart, 
extending any minimum-satellite line to 
intersect the acceleration (g) scale indi- 
cates the surface gravity of the planet, 
for example, 980 centimeters per second 
per second for the earth. (This approxi- 
mation would be exact if the planet were 
spherical and nonrotating.) 

Recently there has come into general 
use the term circumlunar satellite, for 
bodies, natural or artificial, in orbital mo- 
tion around the moon. The Astronautic 
Chart also serves to answer numerical 
questions about these objects, which per- 
haps are soon to be included among the 
known members of the solar system. As 
an example, a line has been drawn in the 
minimum-satellite chart for a minimum 
circumlunar vehicle. From this we see 
that a rocket ship just clearing the lunar 


surface would require about 110 minutes 
to make a trip around the moon. The 
reader may easily find the orbital velocity 
and period of a rocket revolving around 
the moon at a distance above its surface 
of, say, 900 kilometers (2,638 kilometers 
from its center). 


CONSTRUCTION OF THE CHART 


The scales for mass, mean distance, and 
period provide a solution for Kepler's 
third or harmonic law, which holds for 
elliptical as well as circular orbits: 

a’ /P? = GM /4x’, (1) 


in which G is the constant of gravitation. 
We can set up the following expressions, 
in terms of the mean orbital velocity: 


M = V'/Gg; a = V"/g; P = 2nV/g. (2) 


(As a check, substituting these values into 
Equation | yields an identity.) 

Many readers are familiar with the 
multiplication nomograph or alignment 
chart for an equation of the form z = xy. 
On plotting boards for navigators, such 
nomograms are used to relate speed, time, 
and distance traversed, requiring only the 
use of a straightedge to read the value of 
one of these when the other two are 
known. Thus, in the simplest form, x 
and y are parallel logarithmic scales with 
the same logarithmic base, while the scale 
for z is placed midway between them with 
a logarithmic base half as great. 

Actually, there is some flexibility in 
the choice of the logarithmic bases, as 
shown in the diagram seen below for 
the case of z= x"y. Choose any conven- 
ient base A for the cycle from 1 to 10 of 
the x scale. Then divide by n as shown on 
the left. On the right, any convenient 
base B is shown for scale y. The intersec- 
tion of the diagonals of the parallel line 
segments A/n and B are then marked off 
to find the position and length of the base 
C for z. 

It can be shown from the construction 
that the position of the z scale is de- 
termined by 

D = A/(A + nB), 
where D is the fraction of the distance 
from the left-hand scale to the right-hand 
one. Furthermore, 

C = AB/(A + nB), 
where C is the base length (height) of 
the z scale. 

These expressions can now be applied 
to Equations 2, each of which is of the 






C = AB/(A + nB) 


A/(A + nB) 
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Nomograph for z=x"y, with A, B, 
and C the respective logarithmic scales. 


form z= V" x 1/g. For convenience, let 
the logarithmic base for V, the left-hand 
scale of the Astronautic Chart, be of unit 
length — represented by 1. For the right- 
hand scale we adopt a base half as long 
— represented by }$. Our choices make 
A=1land B=}. 

In Equations 2, n has the value 4, 2, 
and 1, for the M, a, and P scales respec- 
tively. Substituting these values in the 
expressions above for D and C gives the 
following table: 
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The reader who wishes to subdivide 
further the scales of the Astronautic Chart 
will find the proper values in any scale 
of logarithms to the base 10. If, for ex- 
ample, the marks 1.0 and 10.0 are one 
inch apart on the scale, the marks should 
be put at the following intervals from the 
mark for 1.0 (which corresponds to 0.0, 
as the logarithm of one is zero): 


2 3 4 5 
0.000 0.301 0.477 0.602 0.699 
6 7 8 9 10 
0.778 0.845 0.903 0.954 1.000 


For the right-hand scale of the Astro- 
nautic Chart, our solution gives 1/g in- 
stead of g itself. This is easily taken care 
of by reversing the logarithmic scale, so 
the values of g increase downward in- 
stead of upward. 

Further information about nomograms 
and their construction may be found in 
such texts as Elements of Nomography, 
Raymond D. Douglass and Douglas P. 
Adams, McGraw-Hill Book Co., New 
York, 1947. See also Graphical Solutions, 
C. O. Mackey, John Wiley and Sons, New 
York, 1936. 

Originally I had inserted several orbits 
of binary stars, such as Capella and Sirius, 
but later decided to omit them in order 
to simplify the chart and restrict its il- 
lustrations to the solar system. But wheth- 
er your hobby is earth satellites, inter- 
planetary exploration, double stars, or a 
combination of these, the Astronautic 
Chart can be used to study them further. 
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Be Certain of Optical Excellence — Buy UNITRON 








MANY Models To Choose From! 


2’ SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4” ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4” EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3 ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’ EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4’ ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 

4’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4” EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 

4” EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 

4" PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

4” PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

6 EQUATORIAL with clock drive, pier, $5125 
2.4” view finder, with eyepieces for 625x, 500x, 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x 


6 PHOTO-EQUATORIAL as above but with $5660 
4” guide telescope, illuminated diagonal, 
UNIBALANCE, Astro-camera Model 330 

6’ PHOTO-EQUATORIAL as above with $6075 


addition of 3’’ Astrographic Camera Model 80 


There is much to recommend a UNITRON 
Refractor as the logical choice for the ama- 
teur astronomer. A UNITRON, optically 
speaking, duplicates the performance of 
larger telescopes of other types. With its 
long focal length, higher magnifications of 
planetary and lunar images are obtained with 
low-power eyepieces. Moreover, there are no 
mirrored surfaces to become oxidized, no 
components which require periodic alignment, 
no secondary optics to cause diffraction pat- 
terns, and no folding of the light back on 
itself through turbulent air with consequent 
loss of definition. No wonder that you see 
more and see better with a UNITRON — the 
telescope that has withstood the test of time. 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven‘t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6’’ models available on special plan.) 








New UNITRON View Finders 











Scab f 





UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever; 
from left to right: 23.5 mm., 30 mm., 42 mm. 


1. VIEW FINDER (As used on UNITRON 2.4’ Models): 
23.5-mm. (.93’’) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


centering screws. Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 
tors): 30-mm. (1.2’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 
Finder 3. 


Only $10.75 postpaid 


UNITRON 


3. VIEW FINDER (As used on UNITRON 4” Refractors): 
42-mm. (1.6’’) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duralumin tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets, centering screws for collimation, and mounting 
screws. This finder measures approximately 16’’ over- 
all. It is light in weight, compact and small enough for 
use as a hand telescope furnishing spectacular wide-field 


views of the sky. 
Only $18.00 postpaid 


INSTRUMENT DIVISION. OF 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
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READ ABOUT THE UNITRON 6" 


UNITRON ? 





Here is an instrument designed in every way 
to meet the exacting requirements of serious 
astronomical research — a custom-built tele- 
scope in every respect except the price tag. 
UNITRON's 6” is the logical choice for the 
serious observer and for the school and col- 
lege observatory. Whether your interests lie 
in visual work or astrophotography, there is a 
UNITRON 6" for you. Ask for Bulletin 600. 


HOW TO ORDER A UNITRON 
Send check or money order in full or use our Easy Pay- 
ment Plan, described at left. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 





e and Catalog on 


Observer's Guid 





This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 








Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 


Amateur clubs and research 
programs 






INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 





Please rush to me, free of charge, UNITRON's new Observer's 











Guide and Telescope Catalog 99.) 

| Name ; 
Street 

] City — State —__— i 


he cum que came Gu cue eae ee oe oe 


577 








DYNASCOPE’ "8 Sct ma 


*Reg. U.S. Pat. Off. 


REGULAR 4-INCH DYNASCOPE YOU WILL BE DELIGHTED 
Features OR MONEY BACK 


@ 4-inch Paraboloidal Mirror Aluminized plus Zircon Quartz 
Layer 

®@ 3 Eyepieces — 65x Huygens, 130x and 167x Achro- 
matic Ramsdens 

@ Rack-and-Pinion Focusing 



















Prove to yourself — without risk — how good Dyna- 
scope Reflectors really are. Order one now. Try it at 
your own pleasure. Compare its performance with that 
of any other manufactured telescope at double the cost 
or more. It will delight you and exceed your every 


@ 4-Power Achromatic Finder Scope 
@ New Improved Combination Equatorial and Alt- expectation — or simply return it within 30 days for 
azimuth Mount with Free-Moving Polar Axis . full refund. But don’t delay. As you know, quality 
engineering of precision instruments does not permit 
© Bakelite Tube mass production. Consequently the supply is limited. To 
®@ 4-point Tube Suspension assure yourself of immediate delivery, send your check 


@ Tripod with Hardwood or money order today! 
Folding Legs Even professional astronomers are amazed when they 
check the advanced features and quality construction of these truly scientific 


instruments and then learn of their low prices. 






And no wonder! You would normally expect to pay up to $150 for a telescope 
in this class — and you would still not get ALL the extra value features that we 
build into these exciting Dynascopes. Many of them are Criterion exclusives! 





Only 


$4995 


f.o.b. Hartford, Conn. 
Shipping Weight 14 Ibs. 
Express charges collect 


These telescopes are fully achromatic, tested and proven by scientists in leading 
planetariums, and come to you complete. Each instrument is carefully triple-tested 
before shipment to assure maximum performance, and is accompanied by the 
inspectors’ performance report. It arrives specially packaged for safe shipment, 
yet ready to set up within a few seconds. You‘’re ready to enjoy its viewing 
pleasures the first day it arrives. 





4) 









© 
DE LUXE 4-INCH DYNASCOPE 





Features 
(1) 4-INCH PARABOLOIDAL PYREX MIRROR — Finished to exacting specifications 
and guaranteed to perform to Dawes’ limit for this size of instrument. 
Aluminized and zircon-quartz overlaid to insure maximum protection and last- 
ing use. 

IMPROVED EQUATORIAL MOUNTING — Rugged cast iron, weighing about 
12 pounds, guaranteed vibration free. Wing clamp shown in the inset pro- 
vides easy change-of-latitude setting if you move to a new observing station. 
Free-moving polar and declination axles are 5e-inch steel, supported on 
four bearing surfaces, guaranteed to have necessary smoothness in operation. 
Friction clamp for declination and large knurled brass adjustment for right 
ascension. 


EYEPIECE MOUNT — Standard 1% inch with exclusive double-draw and 
rack-and-pinion focusing. Adjustable for three inches of travel to accom- 
modate any eyepiece, positive or negative. Built-in diagonal mirror has a 
surface finished to Ye wave. 


~~ 


(2 


~ 


(3 


~~ 


(4) THREE EYEPIECES — 18-mm. Huygens, 9-mm. achromatic Ramsden, 6-mm. 
Orthoscopic, giving powers of 65x, 130x, and 195x. 


(5) ACHROMATIC FINDER — 4-power with crosshairs; extra-large field of view. 
New two-posted bracket holds finder to main scope. Six adjusting screws 
allow extra-fine setting and easier collimation of finder. 


(6) COVERS for eyepiece tube and open end of the telescope itself. 
(7) BAKELITE TUBE beautifully finished in gray wrinkle enamel. 


(8) IMPROVED TRIPOD — Natural-finish hardwood legs, folding against each 
other. Sturdy, balanced, providing perfect portability. Bracers. 


$7995 


f.o.b. Hartford, Conn. 









Shipping Weight 21 Ibs. 
Express charges collect / 
Ml CRITERION 
b- 
| MANUFACTURING COMPANY 
TRIPOD Manufacturers of Quality Optical Instruments 
EQUIPPED 
— DEPT. STD-51, 331 CHURCH ST., HARTFORD 1, CONN. 
/ enact TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


MERCURY, VENUS, AND REGULUS IN THE MORNING SKY 


O AN OBSERVER suitably situated 

on the early morning of September 
10, 1958, the planet Mercury will appear 
so close to the star Regulus that they will 
seem to coalesce into a single naked-eye 
object. Good binoculars should - still 
separate them, however, and in a tele- 
scope they will look like a wonderful 
double star. 

The planet will be visible to the naked 
eye from about September 5th to 20th, 
perhaps a few days earlier and later for 
experienced observers. It will be quite 
close to Regulus, and about four times 
brighter than the star, on the mornings 
of the 9th, 10th, and 11th, with its nearest 
approach on the 10th at 4 a.m. Eastern 
standard time (5 a.m. daylight saving 
time). Mercury will rise between 11 and 
14 hours before the sun, depending on 
the observer’s latitude, and can best be 
seen about 50 or 55 minutes before sun- 
rise. 

Thus, the period of apparent coales- 
cence with Regulus will be at the time 
of Mercury’s best visibility from the At- 
lantic seaboard. Along the Mississippi 
River, the star and planet will rise very 
close together, but probably distinguish- 
able without optical aid. Farther west 
the separation will be small, but never- 
theless distinct. The reason is that the 
western observers have to wait until later 
for the planet to rise and become visible, 
so it will have passed Regulus. 

Amateurs wherever situated should note 


the position of Mercury relative to Regu- 
lus on the mornings before and after the 
conjunction. The planet’s positions are 
shown for 0° Universal time in the ac- 
companying chart. 

Mercury will be at the apex of a huge 


‘ isosceles triangle containing Pollux and 


Procyon at the other corners. Observa- 
tions will be greatly aided by the presence 
of Venus nearby. It will be about 15 times 
as bright as Mercury, the two planets 
rising nearly at the same time a day or 
two after their conjunction in right as- 
cension on September 5th. 

On the morning of the 6th, Venus and 
Mercury will be only 1} degrees apart, 
with Mercury to the right. Regulus will 
be several degrees below them, but they 
will both approach the star, and on the 
morning of the 9th the three objects will 
form a flat triangle. By September 11th 
the moon will enter the picture, a thin 
crescent two days before new moon. It 
will be some 10 degrees from them, but 
photographers can include it in a wide- 
angle picture or make it part of a gen- 
eral horizon view. 

After September 12th, Mercury and 
Regulus will separate rapidly, but the 
former will draw closer to Venus, being 
within half a degree of it on the morn- 
ings of the 17th, 18th, and 19th. Thus, 
they will be visible in a telescope field 
that would show the whole moon — about 
half a degree in diameter. 

On September 5th, Mercury will appear 





TOWARD 
ZENITH 


The eastern morning 
sky in September. Venus 
and Mercury are in Leo, 
and their motions are 
marked at two-day in- 
tervals. The position of 
the sun, on the ecliptic, e 
is also shown. The moon 
symbols for the 11th 
and 12th show where it oy 
will be located near the 
time of sunrise. The 
chart is oriented for an 
observer whose latitude 
is 40° north. 


Leo 


@ Denebola 











40° HorRIZ0N 
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Enjoy the — 
MYSTERIES : 


’ of the Universe * 











BAUSCH & LOMB 


BALSGOpe 


TELESCOPE 


The BALscope has more than sufficient 
resolving power and magnification for 
both instruction and personal enjoy- 
ment of amateur astronomy. Its high 
light-gathering power and lack of 
stray light enable you to observe stars 
down to the tenth magnitude on 
moonless nights. 

Great portability, too! So compact 
(1614” long; 48 ounces) you can carry 
it anywhere and mount it on any pan- 
head camera tripod with a B&L tripod 
adaptor. Four interchangeable eye- 
pieces (15x to 60x) provide excel- 
lent results . . . from star clouds to 
double stars. 






$115 CASH 


FREE 48-page book, “The Telescope” 
(G-36) tells all about the BALscope 
... also the many other ways your fam- 
ily can enjoy the BALscope. Write 
Bausch & Lomb Optical Co., 25833 
Lomb Park, Rochester 2, New York. 


BAUSCH 6 LOMB 
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THE NEW 6-INCH 


MAGNUSSON TELESCOPE 


Complete with— 


®@ Heavy-duty mounting ® Clock drive 
@ Slow motion ® Setting circles 
@ and other accessories 


Parts ave sold separately. Write for prices. 


O. MAGNUSSON 


14570 W. 52nd Ave., Arvada, Colorado 














TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 
and Pinion 





L 

Just turn the Trigarth Turret and easily im- 
prove the performance of your telescope. It 
holds three eyepieces of standard 144” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
The Eyepiece Attachment with Rack and Pin- 
ion also takes standard 144” O.D. eyepieces. 
The rack and pinion is machined from solid 
aluminum castings, precisely fitted for smooth 
performance. The main tube is 134” long; 
sliding tube adds 2”; total movement 34%”. 
Choice of gray or black crinkle finish. The 
Eyepiece Attachment with Rack and Pinion is 
priced at $15.95 postpaid. 


MIRROR CELLS 


Made of light, sturdy 
aluminum, each is 
ideal for securing the 
mirror to the tube. 
The cells are sprin 
adjusted to absor 
shocks and are cut 
away for ventilation. 
7.00 


“ 





8” — $11.50 
10” — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 


Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 











as a crescent in a fair-sized telescope, and 
at greatest western elongation, on the 9th, 
it will be of the quarter (half-full) phase, 
thereafter gibbous. A telescope of suf- 
ficiently wide field and power will show 
Venus as nearly full phase and Mercury 
as gibbous at the time of their second 
conjunction, on September 18th. 
HERBERT W. CORNELL 
4117 N. 15th St. 
Milwaukee 9, Wisc. 


JULY 8-9 AURORA 

FTER receiving reports from Japan, 

Australia, and Hawaii of a type 3 
solar flare (the type of largest activity), 
the National Bureau of Standards radio 
forecasting center at Ft. Belvoir, Virginia, 
declared an IGY special world interval. 
This meant that the 24-hour period of 
July 8-9 was to be a time of intensive ob- 
servations for the International Geo- 
physical Year. 

That evening a display of northern 
lights was seen from several sites in the 
United States and Canada. At Eightyfour, 
Pennsylvania, David R. Kaiser first ob- 
served the aurora at 10 p.m. Eastern 
standard time. There was a red glow of 
medium intensity in the west to a height 
of 20 degrees; in the northwest, a low- 
lying greenish area 10 degrees high with 
a red glow above it extending to 25 de- 
grees; and in the east, a red glow to 15 
degrees. 

From Chesterfield, New Hampshire, at 
about 10:30 p.m. Leo Mattersdorf and 
his son-in-law viewed rays shooting up 
from the western and northern horizons 
to points south of the zenith. Ursa Major 
was in the midst of the display. A curtain 
effect was visible in the northwest, of a 
very pale green. 

Alan and Perry Bowker, Oakville, On- 
tario, arose at 1 o’clock to make their 
usual meteor observations, but the intense 
aurora made this impossible. The whole 
sky was covered with activity for long 
periods of time, rather than the usual 
localized arcs. The climax occurred at 
2:45 a.m., with the entire southern sky 
pulsating and a long folded curtain with 
red upper fringes dominating the north. 

From Louisville, Kentucky, Ed Pape 
watched the display for about two hours; 
there it was mainly white. In Slick Rock, 
Colorado, Glenn F. Mustee saw the aurora 
as gray to gray-blue, with no trace of 
red. The aurora reached about 30 degrees 
above the horizon, and extended some 
15 degrees east and west of Polaris. A 
similar appearance was observed by James 
Kuschel of Port Huron, Michigan. 

Another display of northern lights had 
been seen on June 28-29 in New England. 
Observing from Bristol, New Hampshire, 
Theodore L. Agos of Worcester, Massa- 
chusetts, saw the brighter portion of the 
activity begin at 11:15 p.m. Eastern 
standard time. It started in the east and 
extended past the zenith, culminating 
in a corona-type aurora centered in the 
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magnetic zenith about 10 degrees south 
of the overhead point. Strong rays and 
pulsating patches dominated the display, 
which was observed and photographed by 
Mr. Agos until 1 a.m. The picture on 
page 564, one of many he took of the 
varied forms, shows the fine structure of 
the corona and stars in Lyra. 





SUNSPOT NUMBERS 


The following American sunspot num- 
bers for June were derived by Dr. Sarah 
J. Hill of Whitin Observatory, Wellesley 
College, from AAVSO observations. 

June 1, 139; 2, 115; 3, 148; 4, 202; 5, 
216; 6, 185; 7, 165; 8, 182; 9, 161; 10, 189; 
11, 172312; 162;-13,, 180; 14, 115; 15,86; 
16, 65; 17, 86; 18, 96; 19, 127; 20, 126; 
21, 135; 22, 175; 23, 195; 24, 164; 25, 162; 
26, 205; 27, 175; 28, 181; 29, 133; 30, 121. 
Mean for June, 152.1. 

Below are observed mean relative sun- 
spot numbers from Zurich Observatory 
and its stations in Locarno and Arosa. 

July 1, 180; 2, 164; 3, 190; 4, 213; 5, 
222; 6, 240; 7, 231; 8, 218; 9, 207; 10, 219; 
11, 165; 12, 137; 13, 149; 14, 143; 15, 142; 
16, 144; 17, 160; 18, 181; 19, 196; 20, 192; 
21, 208; 22, 184; 23, 178; 24, 170; 25, 179; 
26, 213; 27, 238; 28, 250; 29, 274; 30, 280; 
31, 263. Mean for July, 197.7. 

Zurich predictions for smoothed month- 
ly sunspot numbers are: August, 169; 
September, 165; October, 161; November, 
157; December, 153. 











THE MARK Il 


Sidereal Telescope Drive 


Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 
Write for price list. 


H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 


ae 

















FIBER- 
GLASS 
TUBES 


originated 
and 

developed 
by 


W. R. 
PARKS 
20942 S. LaSalle 
Torrance, 
Calif. 


























ONLY 


$85.00 


IF BOUGHT FROM 
THIS AD* 
(Regular Price 
$89.50) 











CONSIDER THESE PROFESSIONAL-TYPE FEATURES 


* Optical system: 4!4-inch mirror, f/ll, spherically corrected 
with surface accurate to 1/ wave, aluminized and quartz 
over-coated. 

* Mounting: Equatorial and adjustable for latitude. Massive 
aluminum castings with l-inch-diameter shafting on both 
axes and Tensalloy bearings. Clamps provide any degree 
of tension desired. Two lock-nuts on saddle permit simple 
removal of tube. All-steel parts chrome plated and carefully 
machined to give maximum rigidity. 

Tube: Seamless aluminum, painted black inside, with 

hammer-tone green finish. 

Rack-and-pinion focusing: Accommodates standard 1!/4-inch 

eyepieces. 

Finder: 6 power, with achromatic objective, and mounted 

in adjustable bracket. 

Pedestal: Heavy-wall steel tube with collapsible legs. 

Guaranteed free from torque and wobble. Design allows 

tube to be swung in any position without bumping into 

legs. Pedestal, mount, and legs painted black crinkle finish 

* Three eyepieces: 50x Kellner, 100x and 200x Ramsdens. 


+ + e+ 


RACK 
AND 
PINION 





Takes standard 14-inch eyepieces. Tube 


6-POWER ACHROMATIC FINDER 





_Atheiemmet 
TELESCOPES .,, 


SPACEK INSTRUMENT CO. 


featuring our 
SPACE K-4 DELUXE 


Latest and most impressive of our SPACE K-SERIES telescopes, 
the SPACE K-4 DELUXE is the most practical 41!4-inch reflector on 
the market for the amateur and professional astronomer. Value 
for value, Spacek Instrument Company matches the lowest price; 
feature for feature, the SPACE K-4 DELUXE is outstanding. 


Precision, performance, and elegant styling have been in- 
corporated in the SPACE K-4 DELUXE to give you one of the finest 
telescopes money can buy. The price is only $89.50 complete with 
three eyepieces—but note the special offer elsewhere in this 
advertisement. 


If you are interested in a telescope that is guaranteed to be 
free from wobble; that handles smoothly in both axes without bind- 
ing when tracking; that really resolves double stars and perceives 
fine lunar and planetary detail; that is engineered to withstand 
rugged handling, and if you insist on getting your money's worth 
... then by all means we recommend that you buy our SPACE 
K-4 DELUXE. 


Guaranteed without reservation, our telescopes are sold by 
some of the finest dealers from coast to coast. You are assured of 
receiving American-made merchandise at a considerable saving. 





“A SPECIAL OFFER 


For a limited time only, we will allow a 5% discount from 
the regular price of $89.50 to anyone ordering directly from 
this advertisement. Your cost is $85.00 complete, plus freight 
charges on 45 pounds from Pottstown, Pa. Each telescope is 
carefully packed and crated (no extra charge). Pennsyl- 


/ 


vania residents add 3% sales tax. 











MIRROR 
CELLS 


as 





Our finest quality mirror cells. Heavy rib 
design. Will support mirror without distor- 
tion. 6- and 8-inch cells are spring loaded. 
10-inch cell adjusted by means of push- 
pull machine bolts. 


s of chrome plate; body is black crinkle Clear aperture 13/16 inch with Ramsden 6-inch cell. .....:... $6.50 postpaid 
finish. Will fit any size tube $8.50 postpaid eyepiece. Bracket is crinkle finish and will 8-inch cell........ $10.50 postpaid 
Diagonal holder for above...$1.00 postpaid fit any size tube. $7.25 postpaid 10-inch cell........$19.50 £.0.b. Pottstown 


All prices subject to change. Write for free literature. DEALER INQUIRIES INVITED. 


SPACEK INSTRUMENT CO. “corstown’ ea 





September, 1958, Sky aNp TELESCOPE 581 








Goto Optical Mfg. Co., Japan’s foremost maker of 
astronomical telescopes, is nearing completion of its first 
revolutionary planetarium. 

wa Patent No. 234815 by Japanese Government 








The Goto planetarium has a new and 
ingenious projection system for the 
sun, moon, and planets. This projec- 
tion mechanism, arranged around the 
principal axis joining the star spheres, 
marks an important advance in plane- 
tarium design. 


The planet mechanisms of ordinary 
projectors give only approximate posi- 
tions, using Kepler's laws of motion 
without allowing for perturbations. In 
contrast, the Goto planetarium can 
project more precise positions of the 
planets among the stars. 








The Goto planetarium reproduces the 
highly complex motion of the moon 
with great accuracy; it provides for 
such features of the moon's motion as 
equation of center, variation, and 
evection. 


Write for information concerning the 
availability of this iatest and most 
versatile of the world's planetarium 
projectors. 





Established in 1926, Japan’s Oldest and Largest 
Firm Specializing in Astronomical Telescopes. 


GOTO OPTICAL MFG. CO. «sie 


y 


ss) oy imma eh 4; pete gaye@.k se, 1 Oey 2, Japan GOTOPTIC TOKYO 





582 Sky ano TELEscoPE, September, 1958 





of 
st 











DEEP-SKY WONDERS 


YAGITTA is one of the best known of 
5 the very small constellations, now con- 
eniently placed for viewing in the eve- 
ning sky. Many amateurs use it as a guide 
» find the splendid Dumbbell nebula in 
nearby Vulpecula. (This giant planetary, 
isible even in very small telescopes, is 
\lessier 27, whose 1950 co-ordinates are 
19" 57™.5, +22° 35’.) 

Several interesting deep-sky objects 
within Sagitta itself are marked on the 
accompanying chart. Close to the shaft 
of the Arrow lies M71 (NGC 6838), listed 
by Helen Sawyer Hogg as a globular 
cluster, but earlier sometimes called a 
galactic cluster. Quite easy to find at 
19" 51™.5, +18° 39’, it is 6’ in diameter. 
While small telescopes will show it, an 
aperture of at least 10 inches is needed 
for detailed views. 

Less than a degree southwest of M71] 
is the cluster H20, a sparse scattering of 
stars some 10’ in diameter, so inconspicu- 
ous that it was not included in the New 
General Catalogue. 

The chart shows three planetary nebu- 
lae in Sagitta — NGC 6879, 6886, and 
IC 4997 — but all are very inconspicuous 
objects of about magnitude 12 and only 
a few seconds of arc in diameter, lost in 
a rich Milky Way region. They may be 
recognizable in large telescopes. 

Most of the many variable stars in 
Sagitta are faint, but S Sagittae is an in- 
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The region of eastern Sagitta, from the Skalnate Pleso “Atlas of the Heavens.” 


teresting object for observations with 
binoculars. It is of the Cepheid type, 
varying between the visual magnitude 
limits 5.3 and 6.1 in an eight-day period. 
Two novae are marked on the chart. That 
of 1783 reached magnitude 6 but is now 
only 19; the 7th-magnitude nova of 1913, 
however, had a second maximum in 1946, 
and may well brighten up again from its 
present magnitude of 16. 


Double star observers with small tele- 
scopes will want to view Zeta Sagittae, an 
easy pair of 5th- and 9th-magnitude stars 
separated by 8”. (The brighter component 
is a very close binary, beyond the reach 
of amateur instruments.) Theta Sagittae 
is another easy double, magnitudes 6 and 
9, separation 12”. 

WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 











GUARANTEE: Every Stellarscope is unconditionally guaranteed to 
atisfy you completely. Every Stellar product must be better than 
advertised, or return it to us at our expense, including all crating and 
hipping charges, and we will immediately refund your money. 


% Tube sleeve-mounted, fully rotatable. 


STELLARSCOPE 





10" £/6 LEVERRIER ings). 
Y gli (eee $99.50 
’ OF Fee. sz $280.00 
Compare Stellar’s Features... 8” £/8.....$350.00 
ok] $460.00 
% f/6 parabolic mirror guaranteed to perform to Dawes’ limit. 12Vo" £/6..... $950.00 
% Orthoscopic oculars, choice of any 3 from 50x to 390x. 16” £/7... $9,A0®: 
% Achromatic finder scope with crosshairs, 8 x 50. 
MIRRORS 


% Exclusive blue seamless solid fiberglass tube. 


% Extra-smooth rack-and-pinion focusing. coated. 

% Mirror and diagonal fully adjustable for accurate optical alignment. a? ea ee es 

% Tubular steel axes, hollow to reduce weight: re $145.50 
Declination axis, 1.9” diameter, 21’ long. ss eae 
% Polar axis, 1.9’ diameter, 15’ long. 
% Heavy-duty brass bushings. REFIGURING 


% 40’’-span base legs, removable for portability. 

% Cast-aluminum mount, rugged yet light, only 50 Ibs. 
% Fully portable in average car for field trips. 
* All castings finised in metallic bronze. 


FULL PRICE 





STELLARSCOPES 
10% DOWN — TERMS 
25-year unconditional 
guarantee (except drive 
motors and optical coat- 








New pyrex mirrors, with 
pyrex diagonals. Alumi- 
nized and quartz over- 








Mirrors refigured, alumi- 
nized and coated, Ye 
wave or better. Diagonal 
also provided. 

6" 


$460 peer 














our ad on page 298 of the April issue. 





“NAME THE 6” STELLARSCOPE” WINNER 
The winning name is ‘‘TOMBAUGH.”’ 


The entry was submitted by E. Talmadge Mentall, 36 Crawford 
St., Roxbury 21, Mass., in accordance with the contest rules in 


CUSTOM-MADE 
INSTRUMENTS 
And Optical 
Components 


Built to your order, 6” 
to 24” and larger. 














1015 West 6th Street, Santa Ana, California 


STELLAR SCIENTIFIC INSTRUMENTS 
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Norton’s STAR ATLAS . $5.25 
SKALNATE PLESO ATLAS 
Field Edition.. $5.25 
De Luxe Edition $9.75 


Webb’s ATLAS OF THE STARS $6.50 

BONNER DURCHMUSTERUNG $100.06 

AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick....$12.50 


OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick $10.00 
THE MOON, by Wilkins and Moore..$12.00 
THE PLANET JUPITER, 
by B. M. Peek $8.50 
New: 1001 QUESTIONS ANSWERED 
er T ASTRONOMY, 

J. S. Pickering $6.00 
su NDIALS, by Mayall and Mayall......$3.95 
Out-of-print books located in 
a special service. Books on telescope making and 
optical glass working. All books advertised and 
reviewed in Sky and Telescope and other magazines. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 


Write for free list. 


r—Star Atlases and Books on Astronomy 








Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 








THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 


International 


Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 











ARE YOU KEEPING STEP? 


We are now in the space age — things 
are happening. Are you right up to 
date? You can be with these new books. 


SATELLITES AND SPACEFLIGHT 


What was science fiction a few months ago 
now comes into the field of space reality. 
Written by the experienced pen of Eric Burgess. 

$3.95 


ONCE ROUND THE SUN 


The exciting story of the International Geo- 
physical Year. Glimpse the 55 participating 


W BOOKS AND THE SKY @ 


ATLAS OF THE SKY 


Vincent de Callatay. St. Martin’s Press, 
New York, 1958. 157 pages. $12.50. 

ERE IS a thoroughly comprehensible 

and complete atlas of the heavens 
as visible to the naked-eye observer. Un- 
hindered by the arrows, numbers, or gim- 
mick charts so often incorporated in simi- 
lar books for the amateur, the 36 plates 
clarify study of the stars by simply look- 
ing like what one sees. 

With white dots on a black background, 
and only very faint lines connecting the 
major stars of the constellations, the au- 
thor has presented the entire sky as seen 
from different latitudes in nine general 
charts, and again in 27 charts which to- 
gether include the 88 constellations. 

Accompanying each plate of several 
constellations are other charts of the 
standard figures, in black ink on white 
paper. The latter supply lines of declina- 
tion and right constellation 
names, official boundaries, and _ brightest 
stars; distances in light-years; star desig- 
nations, general characteristics, and mag- 
nitudes of those over 4th magnitude; 
variable stars; star clusters; and Messier 


ascension; 


objects. 

Both the negative and positive charts 
stars down to magnitude 5.5, 
unaided eye. The 


show the 
easily visible to the 
system of two charts, one of which may 
be easily compared with the true sky, 
greatly facilitates study or identification. 
Further information on the location of a 
constellation and its visual appearance is 
included in several paragraphs accom- 
panying each plate. 

Concise and accurate descriptions are 
given of many other types of celestial ob- 
jects and phenomena, excluding the solar 
system. When an example of some in- 
teresting class of object has been cited as 


belonging to a constellation, a description 
of that object and others similar to i 
follows. For instance, in the section deal 
ing with Ophiuchus, mention is made o! 
Barnard’s star, which leads to an excellen: 
explanation of the proper motions of 
stars; in the section concerning Gemini 
spectroscopic binaries are described, th« 
star Castor being cited as an example; in 
the page on Hercules, M13 natural) 
leads into the story of globular clusters. 
A preface by Sir Harold Spencer Jones, 
who translated the original French text 
of the atlas, and a conclusion comprising 
12 telescopic photographs to illustrate 
various phenomena complete this beauti- 
ful book for the serious amateur who is 
anxious to find his way about the sky and 
learn of what he sees. It is not surprising 
that Vincent de Callatay was awarded 
the Prix Edouard Mailly by the Royal 
Academy of Belgium for his Atlas of the 
Sky. RAYMOND J. STEIN 
Newark Museum Planetarium 
Newark, N. J. 


THE ASTRONOMER’S UNIVERSE 


Bart J. Bok. Melbourne University Press, 
Carlton, N.3, Victoria, Australia, 1958. 
107 pages. 21s. 

N 100 PAGES and with 24 photographs 

of celestial objects, the director of 
Mount Stromlo Observatory in Australia 
presents a very readable account of the 
active phases of modern astronomy. His 
writing is based on a series of lectures at 
the University College at Canberra, and 
covers the solar system, stars, the Milky 
Way system, and ages and evolution. 

Dr. Bok has made no attempt to in- 
clude all fields of astronomy, yet a more 
concise over-all description of current re- 


search can hardly be found anywhere. 








































nations. Exciting, enjoyable, enlightening read- 
ing. By Ronald Fraser. $3.95 - ie | rr ! 1 T | 
THE INNER METAGALAXY 
® RED GIANT TURNING POINT 
Really a space roundup. Read the review of 3: — — 
this book in the April issue of Sky and Tele- = 
scope. By Dr. Harlow Shapley. $6.75 =A 
THE PLANET JUPITER ="? — = Bart J. Bok has drawn 
The first book wholly devoted to this planet, 2 Sicilene Adin ce RecAnuaRS this chart showing the 
surveying the accumulated knowledge about > HELIUM PROCESSES . probable evolution of a 
Jupiter. By Bertrand M. Peek. 8.50 S ‘ | star having a mass 
Below are two books a have already wv = slightly greater than the 
sold out. A new stock of each is on order, oe r a 
but indications are that Jes will also go . ISOTHERMAL CORE GROWS sun’s. The shaded line 
quickly. We will fill your order as soon as represents the main se- 
these books are received. f eae _} quence, the heavy line 
GUIDE TO MARS rte DWARF the development of a 
“‘A smoothly written account of Mars for the star, starting from the 
amateur astronomer and general reader.’’ +2 4 re H 
Sky and Telescope. By Patrick Moore. $2. 75 lower right. The mar 
‘ becomes a red giant and 
THE PLANET VENUS a _| finally evolves into a 
The only modern book devoted entirely to ten , 
Venus. By Patrick Moore. $3.00 white dwarf. Adapted 
You will want all of these exciting new books +4 eee NEY CL EM Ee NEC THY Eee ne am nent The Astronomer’s 
Send your order today. Universe,” Melbourne 
TO THE University Press, 1958. 
A new catalogue is yours for the asking. STELLAR aaaecairsal an ) ? 
x CONTRACTION FROM “ 
ASTRONOMY CHARTED INTERSTELLAR GAS 
33 Winfield St., Worcester 10, Mass., U. S. A. | . fl | fl | 
+ 
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In the first three chapters he restricts 
himself to known facts, and only in the 
final one does he depart from this ‘‘cau- 
tious approach” while considering the 
expanding universe, the cosmic time-scale, 
and stellar evolution. Reproduced with 
this review is the diagram from page 87 
of the probable evolution of a star with 
a mass slightly greater than that of the 
sun, based mostly on calculations by F. 
Hoyle and M. Schwarzschild. 

The volume has been well manufac- 
tured, but the halftones are contrasty and 
might have been printed better. 

It has recently been announced that 
this book is to be published in the United 
States this fall by Cambridge University 


Press, New York. GASP. 


OPTICS 


sruno Rossi. Addison-Wesley Publishing 
Co., Inc., Reading, Mass., 1957. 510 pages. 
$8.50. 
HE SIMPLE WORD “optics” carries 
a vast burden; it blankets such seem- 
ingly diverse topics as rainbows, shadows, 
the photograph of a friend, the radial 
velocity of a star, one’s reflection in a 
mirror, the world of the microscope, the 
realm of the telescope, and the amuse- 
ment-park horror house of optical illusion. 
Consequently, a book titled Optics can- 
not be judged from its name. In last 
November’s Sky and Telescope, this writer 
reviewed another excellent work (Vasco 
Ronchi’s Optics: The Science of Vision), 
which bears so little resemblance to 
Rossi’s that it might well be thought a 


only to confuse further. But Rossi makes 
it the virtual foundation of his approach, 
discussing it rigorously, and then using 
it throughout the book as the basic tool 
to explain diffraction and_ interference 
phenomena. He includes a remarkably 
fine treatment of matters not generally 
covered in any detail in a text for ad- 
vanced undergraduates, as the Cornu 
spiral, Fresnel integrals, zone plates, 
double refraction, the Fresnel double mir- 
ror, Lloyd’s mirror, and interference in 
thin films. 

Even so, the opening chapter which in- 
troduces this key principle will be found 
by some students to be unclear and difh- 
cult. It might have been somewhat more 
descriptive, leading on to a more rigorous 
treatment later. 

If the instructor wants an optics text 
that also treats lens formulas, thick lenses, 
nodal points and back focal lengths, lens 
aberrations (astigmatism has but one 
short paragraph), and in general, the sub- 
ject of geometrical optics, he should look 


elsewhere. Geometrical optics is treated 
by Rossi as an approximation in the ap- 
plication of Huygens’ principle. But if a 
good background in optical theory on the 
basis of the wave model of light is wanted, 
with emphasis on interference and dif- 
fraction (142 pages on these topics spe- 
cifically), then this book is excellent. 

Rossi does not spare the rod in the 
subjects he considers essential to a solid 
basic training in optics. The problems are 
graded in difficulty from simple quantita- 
tive to sophisticated ones. There are 
answers to all odd-numbered problems, 
but an answer book for the instructor has 
all the solutions, a great comfort to many 
teachers. 

Some of the problems are directly astro- 
nomical in nature; one, for instance, 
concerns constructing a Doppler curve 
for galactic rotation based on observations 
of 2l-cm. radiation. In another problem, 
a fish quietly ponders the angular rela- 
tionship of stars as seen from the bottom 
of a still pond. We are also asked to de- 








Pig The Stirs A New Way to See Them H.A.Rey 


“Rey’s ability to draw straight lines between stars 
is so simple it is unbelievable . 
| constellations heretofore beyond my powers of com- 
| prehension.” Charles H. LeRoy, Sky and Telescope 


.. I have identified 


Houghton Mifflin Co., Boston 7, Mass. 











| $5.00 











| Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 


(%4” focal length) Erfle eyepiece. While the 


book on another subject. This arises not | degree. All images are sharp and hard to the very edge of the field. 
| The Barlow gives magnification up to slightly over three times that of the ocular alone 


It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives the equivalent focal length of slightly under 6 mm. Many users state it is 
far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran- 
| teed to perform as stated above or money refunded. 

ORTHOSCOPIC OCULARS—All hard coated, standard 1 '/4-inch outside diameter. 

PBNWIMS. eisiccidiccevcerce $15.00  — TO. Beta. .......ccccseeee SIGZS: = NB as siesccccccsia $17.25 

16.3-mm. (Erfle) .... $14.75 = 7-mm. ou... eeeeeeeeee $17.25 Barlow 3x ........ $16.00 


iy L Warranted to equal or surpass any oculars obtainable 
. 
e escoptcs 


anywhere or money refunded. 
1000 North Seward Street 
Los Angeles 38, Calif. 


only from the broad scope of optics, but | 
from the different viewpoints these au- 
thors apply even to such standard sub- 
divisions as geometrical optics, physical 
optics, optical instruments, and_physio- 
logical optics. 

Chis volume by Rossi, a physicist who 
has won international renown in the field 
of cosmic rays and high-energy physics, is 
described as a textbook for advanced un- 
dergraduate students. It appears eminent- 
ly suitable for such students in technical 
institutions. But in other colleges, the 
book seems more suited to first-year gradu- | ———_____PP____ i 
ate work. For anyone who desires a solid 7 eneauee a 


Finished mirrors, mirror kits, spiders, elliptical flats, 
focusing devices, aluminizing. 


Send for catalogue. 














erounding in physical optics based on a The latest 
thorough development of the wave model 
of light < rens’ principle, this book ° 
f light ind Huygens principle, this bo Spits mone Aa 
is enthusiastically recommended. 

The text reflects the outstanding ability PLANETARIUM 


of the author as a research physicist. He 
rarely belabors a topic needlessly, yet he 
seldom glosses over difficult points that 
many authors tend to avoid on the excuse 
that their book is intended as an intro- 


has been shipped to 

U. S. Naval Heavy- 

Attack Training Unit 
Sanford, Florida 


duction to the subject. Nonetheless, 

Rossi's exposition of these points is not * 

always very clear, and even serious stu- Spitz Laboratories 
dents can expect some difficulty in these rar 


places. 
Huygens’ principle is introduced in 
some texts in a manner that can serve 


YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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Further your astronomical enjoyment with these 


—Shy PUBLICATIONS — 





Announcing — 
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$502 Polar co-ordinate paper 


separate booklets, at 50 cents each: 


Availability of ESSCO PUBLICATIONS 


For several decades, the | late H. W. Geromanos operated the Eastern Science Supply 
, providing teachers of astronomy, both amateur and profes- 
sional, with publications and other study materials. From his estate we have recently acquired 
the remaining stock of star maps, charts, and booklets, of which the items listed below will 
be continued in print and brought up to date where necessary: 


scl Equatorial constellation chart — with star designations 

scl Test equatorial chart — without star or constellation names 
$c2 Circumpolar constellation chart — with star designations 
$c2 Test circumpolar chart — without star or constellation names 


$508A Ecliptic-based star map — with equatorial grid and names 
$508 _Ecliptic-based star map — with equatorial grid, without names 
$508B Ecliptic star map list — positions and magnitudes for 224 stars 
$505 Nine-inch protractor on paper — for planet orbit drawings 
$511 Inner planet chart — orbits of Mercury, Venus, Earth, Mars 
$512 Outer planet chart -— orbits of Mercury to Saturn 

$501A Special rectangular co-ordinate paper — for star maps 

for circumpolar star maps 


Price for each item listed above: 0 to 9 sheets, 10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 4 cents each. 


From Stetson’s Manual of Laboratory Astronomy, the following chapters are available as 
|, Star Chart Construction; Ill, Time; VII, Instruments. 











A magazine on man’s greatest adventure! 


Here is a popular yet authoritative magazine 
on rockets, astronautics, and space-travel as- 
tronomy, written especially for the layman, and 
edited by members of the British Interplanetary 
Society. Leading authorities provide a compre- 
hensive coverage of all the fields of science that 
play such an important part in this thrilling ad- 
venture of mankind. Rocketry, space medicine, 
atomic fuels, radar controls, the exploration of 
the planets, are all treated in nontechnical 
language. 

In 1958 Spaceflight is being printed during January, 
April, July, and October; in 1959 it will be published 
every other month. Be sure to specify the issue with 
which your subscription should start. Back issues to 
Vol. 1, No. 1, October, 1956, are available. 


Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 
issues; $4.50, eight issues; $6.00, twelve issues. Single 
sample copy, 75 cents. 


MAKING YOUR OWN 
TELESCOPE 
by Allyn J. Thompson 


Tens of thousands of amateurs are using this basic 
book on telescope making. Here are complete step-by- 
step directions for making and mounting your own 6- 
inch reflecting telescope at low cost. This telescope 
can use magnifications up to 300 times. In easy-to- 
understand chapters, you will learn how to grind, 
polish, and figure the mirror, and how to make an 
equatorial mount that will provide a sturdy, solid sup- 
port for your mirror. 


211 pages, 104 illustrations (5th printing). ...$4.00 


THE HISTORY OF THE 
TELESCOPE 
by Henry C. King 
The first book to tell the full story of the evolution 


of the telescope. 456 pages, 196 illustrations, extensive 
references. $9.75 


All items sent postpaid. Please enclose your check or money order payable to 


SKY PUBLISHING CORPORATION 


Harvard College Observatory 


Cambridge 38, Massachusetts 


Once More Available! 
COLOR MAP 
OF THE 
NORTHERN HEAVENS 


(Formerly called ‘‘Mappa Coelestis Nova’’) 


This is a large wall chart, 30 by 34/2 inches, colorful 
as well as informative. The northern sky to —45° is 
shown on a polar projection, and each star is colored 
according to its spectral class. Stars brighter than 
magnitude 5.1 are included. The map is mailed un- 
folded in a heavy tube. $2.00 


SKALNATE PLESO 
ATLAS OF THE HEAVENS 


The atlas is composed of 16 charts, covering both 
northern and southern hemispheres of the sky to mag- 
nitude 7.75, showing double, multiple, and variable 
stars; novae, clusters, globulars, and planetaries; bright 
and dark nebulae; the Milky Way and constellation 
boundaries; galaxies. 


DE LUXE EDITION 
FIELD EDITION 


Norton's STAR ATLAS 


This famous star atlas and reference handbook is par- 
ticularly suited for amateurs and students who desire 
sky charts in book form. It covers the whole heavens, 
showing over 9,000 stars to magnitude 613, nebulae, 
and clusters. There are descriptive lists of 500 interest- 
ing objects for viewing with small telescopes, and useful 
data are given for observers of the sun, moon, and 
planets. $5.25 


Elger’s MAP OF THE MOON 


The chart of the moon itself is 18 inches high by 1712 
inches wide and identifies all the important lunar fea- 
tures. Below the map are notes by H. P. Wilkins on 
146 of the more interesting areas. Printed on a sheet 
of paper 30 by 191% inches and mounted on heavy 
canvas, the map is ideal for framing. $3.00 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
8/2 by 1134 inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 4/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are closeups of the waxing crescent, four of the 
waning; two show each crescent as a whole. 

$2.50 per set 


In five colors, clothbound $9.75 
In black and white, unbound $5.25 


SKY SETS | 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 
Each halftone print is 82 by 1134 inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


SKY SETS Il 


24 pictures of nebulae in our galaxy, portraits of other 
galaxies, many made with the 200-inch telescope, and 
four drawings of the 200-inch telescope by Russell W. 
Porter. Sheet of captions included. $4.00 per set 


OTHER SKY PUBLICATIONS 


LUNAR MAP. In two colors and over 10 inches in 
diameter. 25 cents each; 3 or more, 20 cents each 


SPLENDORS OF THE SKY. 36-page picture booklet of our 


neighbors, near and distant, in the universe. 75c 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
Dr. Philipp Frank. 75¢ 


HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
serving Prominences on the Sun, by Richard B. 


Dunn. 50c 
THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75¢ 
ATLAS OF THE HEAVENS CATALOGUE $5.00 
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termine the position and dimensions of 
ihe image of the sun in a steel ball bear- 
ing 4} inch in diameter, a problem that has 
obvious application to a polished spheri- 
cal earth satellite. 

Optics is exemplary in its profuse use 
of diagrams; there are 360 illustrations, 
or three for every four pages. What a 
contrast to some old German texts which 
proudly announced on the cover, “Mit 
fiinf Abbildungen!” There are excellent 
photographs of Fresnel and Fraunhofer 
diffraction patterns, of diffraction by cir- 
cular and rectangular apertures, by a 
double slit, and by a straightedge. 

Che abundance of illustrations is more 
than matched by the number of equa- 
tions, some 700, indicating the depend- 
ence of this subject on mathematical 
treatment. 

Great care has been exercised in nota- 
tion. The only factual errors noted were 
the date of the Michelson-Morley ex peri- 
ment (which should be 1887), and the 
statement that Jupiter's nearest satellite 
has a period of some 42 hours. This refers 
to Io, the innermost of the Galilean 
satellites; Jupiter’s closest moon is its un- 
named satellite No. V, with a 12-hour 
period. 

Finally, there is a fine section on the 
aberration of light, the measurement of 
the velocity of light, and on phase and 
group velocity. 

J. ALLEN HYNEK 


Smithsonian Astrophysical Observatory 


NEW BOOKS RECEIVED 


History oF MatuHematics, David Eugene 
Smith, 1958, Dover. Vol. I. 596 pages; Vol. 
II, 725 pages. $5.00 per set. paper bound. 

Much information about early astronomers 
is contained in Professor Smith’s lavishly il- 
lustrated account of the development of ele- 
mentary mathematics from ancient times to 
the early 19th century. For example, two 
dozen of the men listed under A in the in- 
dex were associated with astronomy closely 
enough to have lunar craters named after 
them. 

The first edition of this classic appeared 
in 1923; the paper-bound version is a reprint 
of the 1951 edition. Vol. I is a general his- 
torical survey, while Vol. II traces special 
topics in more detail. They can be obtained 
separately at $2.75 each. 


GEOPHYSICS AND THE IGY. Hugh Odishaw 
and Stanley Ruttenberg, editors, 1958. A meri- 
can Geophysical Union, 1515 Massachusetts 
\ve., N.W., Washington 5, D. CG. 210 pages. 
$8.00. 

In June, 1957, just before the Interna- 
tional Geophysical Year began, the U. S. 
National Committee for the IGY held a 
symposium at Washington, D. C., where the 
‘0 papers in this volume were presented. 
Brief, authoritative surveys are given of prob- 
lems of the ionosphere, aurora. cosmic rays, 
artificial satellites, and other aspects of 
upper-atmosphere research; included also are 
contributions on oceanography and other 
earth sciences. The book is Geophysical 
Monograph No. 2 of the American Geophysi- 
cal Union. 



















Telescope \ || / Makers of 
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CRITERION CO. DYNASCOPE 
























Rack-and-Pinion 
Eyepiece Mount 














Paraboloidal 
Mirrors 


The MOst important 
Part of a reflector 
telescope js the pre- 
Cisely figured mir- 
ror. Mitror with 
a spherical surface 
suffers from spheri- 
cal aberration. so it 
must be altered to 
4 paraboloid to focus all the light rays j 
each bundle to the same point. Consid “a 
able skill js required to Parabolize a “foe 
rg Properly, Criterion Custom mirrors 
are made of the best pyrex glass, selected 










The most mechani 
cally perfect focusing 
is by rack and pinion 
This Mount takes 
Standard 14” eye. 
Pieces. Ful] 31” of travel - 
More than ever before. A¢ 
commodates almost any type 
of eyepiece Positive ied 
negative. Two knurled focus. 
~ knobs, Variably tensioned 
ms Solid cast-metal sliding 
"sellin . close tolerance Prevents 
= Pe ee aligns itself to any 
ops pa ~ Mounting holes, nuts 
pall Bs uded. Eye Mount has 
—- foe diagonal holder which 
at - n se alignment and Vibration, 
empered to Minimize temperature 


changes Ad 
Ses. Justable 34 ” 
also 12” © X0r'3” to 8 Scopes, 



































































































and of the correct thickness for each 5 
Parabolized by craftsmen and tested 5 
Ronchi. and Foucault tests y" ; 
rere tee tings and resolution of double 
—_ . ley are aluminized and overlaid 
rcon quartz. Each is guaranteed 


unconditionally ind to p 
INC ally, erfor 
limit of resolution for its — 















































size, SCopes if so spe 
Tass ecified a . 
i Pyrex, f.1. approx, 40” $31.00 eyenie TUE ON€ OF more of the oo xt 
ne Pyrex, f.l. approx, 54” $45.00 fyepieces described bel € complete 
19” Byrex. El. approx. 64” $89.00 time you send for ¢} ow at the same 
12” pee i approx. 80” $179.00 device, which accommod tea tnd Pinion 
J APprox. 96 $275.00 eyepieces Perfectly, erates any of our 





A tolerance of 5% in 
tomary. A deposit of 
Orders for 8” to 12” 








foca length is cus. 
; 1S required with 
Mirrors, 


$7.95 Postpaid 





Reflecting 
Telescope 
Mirror Mounts 
Mounting the mirror to 


your scope correctly is 
most important. Crite- 
















Finder 
Mount 
Bracket 














| rion mounts are espe 
| cially well ee 
. 2 cast 

and are made o er 







s mount 
aluminum with bras fits tube, other 


ment screws. One section argo 
section holds murror Alignme ‘ 


slished by three spring-loaded knurled ad- 
lasing nuts. Outer cell — = 
oie or over your tube. Peas ahs 
. ells. 
ft between the two ¢ S m4 
oe tapped. Complete with holding clamps. 
springs nuts, etc. pe! ie oom pete 
; sme 
“ve ration and hold alignme 
Preven old mirror without distortion 
set. 


of surface figure. 
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Specially constructed exclusive, Caan 
ble post, solid one-piece bracket. he 
lasting adjustment because of its To u 2 
tion. It is easily mounted. 6 a 
screws for collimation included. ac 
wrinkle finish. Two models. 


for diameters to 114” $7.50 


























Model #66 - ” $3.00 6 
Model #F610 — for diameters to 2” $9.95 o 3.50 g” 
3 4.00 10” 
Complete 
Eyepieces 
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Achromatic Finder Scopes 
Two models: 6x, 30-mm., and 10x, 42-mm. 
Coated achromatic air-spaced objective, cross- 
hairs, built-in duraluminum tube finished in 





Finest quality. They are precision machined, 
mounted in standard 114” outside diameter 
barrels; 7%” O.D. also available at no extra 
cost. Can be taken apart for cleaning. De- 
signed to give sharp flat fields clear to edge. 







: 1, dewcap. § > fo i 
fei Cae aie "be. Sood Gs coal Huygens 18-mm. fl. (Y4") occ 7.50 
hand telescopes for wide-field views of the Kellner 9-mm. f.1. (34”) 7.90 
sky. Fit Mount Bracket # F610. Kellner 7-mm. f.1. (9/32”) . 8.50 
6 x 30 Achromatic Finder $12.50 Orthoscopic 6-mm. f.1. (4”) 12.50 
10 x 42 Achromatic Finder $18.00 Orthoscopic 4-mm. f.1. (5/32”) 14.50 





Booklet describing other accessories on request. Satisfaction guaranteed, or money refunded. 
Send check, cash, or money order for immediate delivery. 


CRITERION MANUFACTURING CO. 


Dept. STP 8, 331 Church St., Hartford 1, Conn. 
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TRECKERSCOPE *« 





AMERICA’S NO. 1 TELESCOPE 
FOR AMATEURS AND 
PROFESSIONALS ALIKE... 


What other reflector offers you all of these desir- 
able features still within the price range of every- 
one? Super-rigid mounting (with adjustable latitude 
setting). Unexcelled optical system correct to Vg-wave 
sodium light, or better. Fiberglass, feather-light 
tube. World’s finest finder-scope system (50-mm. 
objective). HYDRO-GLIDE eyepiece focusing mount. 
Your choice from the nation’s finest selection of 
oculars (eyepieces) of any three eyepieces or any 
two eyepieces and the Goodwin Resolving Power 
lens. Precision clock drive, 110 volt, plus manual 
slow-motion control (with De Luxe models). Semi- 
rotatable tube on Standard models —- fully rotatable 
on all De Luxe models. Setting circles, accurate to 
0.001 inch, may be obtained for Standard models 
and are furnished with the De Luxe. Write for our 
catalogue ——- Treckerscope brochure — or if unde- 
cided in your purchase, write for VALUABLE FREE 
INFORMATION, ‘‘What You Should Know, Look For, 
And Demand Before Buying Any Telescope.’ 











TRECKERSCOPES (from left to right) — 12’2” DE LUXE, 10” DE LUXE, 8” DE LUXE, codinenen sumncees vases 


6” DE LUXE, and 10” CASSEGRAIN “SKY-GIANT” 
Highest-precision performance and engi- STANDARD 6” $295.00 DE LUXE 6” .. $495.00 


MADE IN THE U. S. A. © RESEARCH QUALITY neering that _are positively not available e - a - 
at lower prices per aperture than at 8” 375.00 8” .. 575.00 

r Treck ‘ f prices. Avoid later y - Pe es 
20-YEAR UNCONDITIONAL GUARANTEE pen pA pol gst hege she 10” 675.00 10”... 875.00 
MECHANICALLY PRECISE © OPTICALLY PERFECT Treckerscopes. Guaranteed for 20 years — “ 12V2" 995.00  12V2" .. 1150.00 


but will last indefinitely. Our mirrors 
Standard models available in all sizes except the 10’ “Sky-Giant’ are coated to prevent oxidation dulling. 10’° CASSEGRAIN “SKY-GIANT” .... $1695.00 


ORTHO-STAR OCULARS | ’  TRECKER-PATHFINDER | $74.50 





tures: wide flat field, sharp to the very edge; 
extra-long eye relief; parfocalized for easy 
change of power; sealed-in optics, never need 
interior cleaning; hard coated, magnesium 
fluoride; boldly marked for easy identification; striking chrome 
and black-velvet finish, beautifully machined, 1%” 0.D. 

ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 
in conjunction with an 8” £/8 mirror: 27 mm.—61x; 20 mm. 
81x; 16 mm.—102x; 10 mm.—163x; 7 mm.—-233x. 

$19.50 each ppd. 


DUST SEALED — ALL COATED ; ; 
BEAUTIFUL FINISH f EQUATORIAL MOUNT = complete | 
Guaranteed to be the finest you ever used— : : , . 4 r . u 
or return for full refund! Outstanding fea- 4 : her prreape Pegs oagigaae 4-inch to 8-inch telescopes. Specify your 
| 
] 


Standard 36-inch height — massive 12-inch steel shafting, in oil-im- 
pregnated bronze bearings. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The — allows ve rotation < ong =. ~~ of oe more 
important features in this mount is that the polar axle is extended for 
pened ae 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 a in attaching a clock drive and/or setting circles, which may be 
eer ee $29.50 each ppd. added at any time. The TRECKER-PATHFINDER mount also has a beav- 
tiful, chip-resistant finish. Taking all of these unusual features into 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 


HYDRO-GLIDE op | MIRROR 
CELLS 


| 








4-VANE 





Coast Instrument’s own “‘Hydro-Glide’ (type formerly referred 

to as “‘rack and pinion’). Now you can have WHISPER-SMOOTH : SPIDERS 

control with absolutely no high and low spots as geared units : Skeleton type 

have. — red never before been available in any focusing ; 

mount. Standard in appearance, yet utilizing an entirely new : “” “" i ge “ 

concept. We guarantee you will be astonished at its ce BP te ; Seen $6.95 10 seen $17.95 Oo caseee $11.50 10 estes $14.95 

able superiority. If this isn’t the absolute ‘‘smoothest,” return : BY oo... $10.95 122" ... $21.00 ; 8”...... $11.50 12/2" ... $16.95 
, it for full refund. $18.50 patent pending ; --------------+--------- peluccidacavostalarateen aati LR ne Oe sakes senna soenssaeeonebecete 

CALIFORNIA RESIDENTS: SEE US AT THE LOS ANGELES NEW, FINE HEX PITCH-LAP MATS 


COUNTY FAIR IN THE SPORTS PLAZA i Reduce by 99% chance of turned edge from polishing 

: operation and eliminate zonal aberrations. Sizes available: 
4%4"", 6, 8’, 10, 12/2’. All mats have about the same 
number of facets regardless of mirror diameter. Saves much 
time-consuming effort, for the labyrinth of fluid channels 
afforded by this design results in greatly improved retention 
of the polishing medium and less evaporation. Hexagonal 





TRECKER FINDER £774, send for. coos 


} Instrument’s Pro- 
on : fessional MIRROR 


7x, 50-mm. objective, helical 





focusing, with mounts and : CLEANING KIT. design allows more facet area; provides more active 
crosshairs. Same as used on le Be : $2.35 ppd. “churning” of the polishing fluid and better finish. EXCLUSIVE 
TRECKERSCOPES. $18.50 . ‘ 4%" or 6”, $3.00; 8”, $4.00; 10”, $5.00; 12/2”, $6.00 DISTRIBUTOR 


All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 
Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 
TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COA ST ! N STR U M E ee ¥ H w 4811 Long Beach Blvd., Long Beach 5, Calif. 








“IN OPTICS SINCE 1933” Phone: GArfield 2-3411 or NEvada 6-7683 
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GLEANINGS FOR ATM's 


CONDUCTED BY ROBERT E. COX 


HERSCHELIAN TELESCOPES FOR AMATEUR USE 


}D EFLECTORS of the Herschelian type 

are so uncommon nowadays that 
iclescope makers are apt to suspect they 
have some serious defect. Actually, a 
properly designed Herschelian is a very 
effective instrument for the serious lunar 
or planetary observer. It has a minimum 
number of optical elements; there is no 
false color, no diffraction from spider or 
flat, and coma and astigmatism can be 
made negligible. The one drawback is 
an inconveniently long focal length, but 
there is a remedy for this. 

Fig. la shows the original form of this 
telescope, as built by Sir William Her- 
schel nearly 200 years ago. The mirror 
is tilted so that the image comes at one 
edge of the open end of the tube; there 
is no diagonal. Thus the mirror acts as 
if it were an off-axis portion of a larger 
one. Tilting the mirror will introduce 
much coma and astigmatism unless the 
focal length is very great. With a very 
long focus, the mirror can be spherical, 
a great advantage, since making an off- 
axis paraboloid requires a very experi- 
enced optical worker. 

The objection to Herschel’s design is 
that the observer is working at the open 
tube end, and air currents from his body 
spoil the seeing. Modern Herschelians 
avoid this problem by a small diagonal 
mirror that brings the focus out the side 
of the tube (Fig. 1b), as with a New- 
tonian telescope. The flat can be much 
smaller and placed closer to the focus 
than in ordinary Newtonians, because 
the cone of light is already displaced 
toward the side of the tube. 


How long should a Herschelian be? 
The few American-built Herschelians I 
know of are f/15 to {/20. But this is not 
long enough, and an experienced observer 
will detect image defects, especially near 
the edge of the field. 

The German telescope maker Anton 
Kutter, in his book Der Schiefspiegler, 
gives the following information: 

“If one wants to use the Herschelian 
arrangement successfully (that is, hold 
astigmatism and coma so small that they 
do not cause perceptible image deteriora- 
tion), a 10-centimeter mirror should be 
at least £/23, a 16-centimeter one f/27, 
and a 20-centimeter mirror at least f/30.” 
The corresponding apertures in inches 
are 3.9, 6.3, and 7.9. Mr. Kutter con- 
tinues: 

“In 1916 the well-known mirror maker 
Bernhard Schmidt followed in Herschel’s 
footsteps. To avoid the awkwardly long 
tube inherent in this design, he used the 
arrangement pictured here [Fig. 2]. The 
spherical mirror was 13 inches in aperture 
and had a focal length of 102 feet. Light 
was fed into this mirror by a siderostat, 
consisting of an equatorially mounted 
plane mirror. With this horizontal tele- 
scope, Schmidt obtained lunar and plane- 
tary photographs of outstanding quality.” 

Fig. 2 shows the layout of Schmidt's 
horizontal telescope. The flat is carried 
on a fork-type equatorial mounting, and 
reflects light horizontally toward the mir- 
ror, which is due south of the siderostat. 
The flat has to have at least 1} times the 
diameter of the primary mirror in order 
to observe objects north of the zenith 
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OPTICAL FLATS 
Pitch Polished, Beral Coated 
Rectangular shape 
134” x 1%” 
Yy van $1.75 each 


VY wave $4.50 each 
Postpaid. 





Elliptical shape 
Heavy edges to minimize 
temperature effects. 
1144” minor axis. 
Yy wave $4.00 each 
Y, wave $6.50 each 
Postpaid. 


BERAL COATINGS — same optical character- 
istics as aluminum — _ mechanically more 
durable — not over-coated — may be removed 
without harming glass surface. Prices for 
Beral coating telescope mirrors: 4” diameter - 
$2.75, 6” - $3.50, 8” - $4.50, 10” - $6.50, and 
12144” - $9.75 each, f.o.b. Skokie. 


LEROY M. E. CLAUSING 
8038 Monticello Ave. Skokie, Ill. 


























Fig. 1. Unless a Herschelian telescope has an exceptionally long focal length, 

its mirror must be an off-axis section of a complete paraboloid, as in Part a 

above. The focal ratio of the cone of light at the focus is equivalent to that of 

the full-size paraboloid, and must be allowed for in the choice of eyepieces. 
Part b shows the tube and diagonal flat. 


++++++++DELUXE PYREX++++++++ 
Reflecting Telescope Kits 


Our kits have PYREX mirror blank, PYREX 
tool the same thickness, ample supply of optical 
quality abrasives, fast polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 
Size Thickness Price 
44" a" $ 6.00 
6” 1” $10.50 
8” 12" $18.75 
10” 13%4" $33.65 
12Y2" 24" $59.95 





ADD POSTAGE: 1st and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10%; Sth and 6th, add 15%; 7th and 8th, 
add 20%. Or we will ship C.O.D. 


Send for free catalog of supplies, 


accessories, and refracting telescopes. 
| 


ASHDOWNE BROS. 
| 18450 Grand River Detroit 23, Michigan 
49 O4O 44644444 44446446464644446464 


TELESCOPE MAKERS 


Everything for the Amateur 
mere KITS... .. . $4.50 up 


Making 
Thousands of our customers with no special 
training have built powerful precision tele- 
scopes with our quality supplies, instructions, 
and guidance. 
Send for Complete Instructions, 10c 
ALUMINIZING 
Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
MIRRORS MADE TO ORDER 
MIRRORS TESTED FREE 























EYEPIECES PRISMS 
CELLS BINOCULARS 

PRECISION 

TRI-TURRET 


Holds 3 standard 11%4” = 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece _ pre- 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 
or refractors. $15.75 


ORTHOSCOPIC EYEPIECES 


HIGHEST QUALITY © MADE IN U.S.A. 


Special four-element design, with fluoride- 

coated lenses, gives a wide flat corrected field. 

Standard 1%” O.D. E.F.L. 6-8-12-16-24- 

mm. .... Postpaid $15.95 
Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-H East 163rd St., New York 59, N. Y. 
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SCHMIDT CAMERAS 





This superb 5-minute exposure of Comet Mrkos 
(1957d) was taken by John Farrell of Ft. Worth, 
see page 572 
The optics 


Texas. (For a larger reproduction, 
October, 1957, Sky and Telescope.) 
were designed by — 

A. S§. DE VANY and SONS 


1580 S. Ynez Ave., Monterey Park, Calif. 














INFRARED SHOGPERSCOPES! 


Former ‘’Top-Se- 
cret” Infrared 
Viewers for See- 
ing in Total 
Darkness — Un- 
detected. Now 
Available for Ci- 


Army 
Model M-2 






vilian Applica- 
tions! 
Bell & Howell - 


Uses 1P25-A image tube. 
PRICES: $50 to $85 





LAMPS @ OPTICS @ TUBES @ PARTS 
Write today for FREE Infrared Catalog... 
Contains amazing low prices of assembled 
units . . . individual parts. Also, detailed 


description and applications. 
We have one of the world’s largest stocks 
of infrared parts and equipment. 


McNEAL ELECTRIC & EQUIPMENT CO. 
4736 Olive St., Dept. ST-9, St. Louis 8, Mo. 











without serious vignetting. The accuracy 
of the flat should be high, its surface per- 
fect to 1/20 wave or better, if the best 
definition is sought. 

Schmidt's telescope does eliminate the 
problem of mounting an exceptionally 
long tube, but unless thermal effects are 
minimized they can ruin image definition. 
The earth under the horizontal light path 
should be grass-covered, and the optical 
parts should be mounted high enough to 
avoid the steep temperature gradients just 
above the ground. A locality where the 
diurnal temperature variation is small 
would be advantageous. 

It is not an easy task to construct a 
mirror of such long focus as Mr. Kutter 
recommends. The curve is only about 
1/64” deep on an f/27 6-inch mirror, 
making the focal length hard to measure 
or control. Even though the surface is 
left spherical, it must be exceptionally 
smooth, and the longer the focus the more 
sensitive is the mirror to small changes. 
Customary tolerances of } to 1/10 wave 
are not satisfactory; the mirror’s figure 


Fig. 2. The Herschel- 
ian telescope built 
by Bernhard Schmidt, 
with a fixed primary 


must be perfect to within 1/25 wave o1 
better, so even the faintest visible rough 
ness of surface in the Foucault test can 
not be tolerated. 
The longer the radius of curvature o! 
a mirror, the greater is the apparent mag 
nification of surface defects in the 
Foucault test. It is this fact that makes 
the figuring of a long-focus mirror pos- 
sible. However, a mirror of the focal 
ratio recommended by Mr. Kutter will 
subtend only a small angle, as seen dur- 
ing testing. Hence it will be helpful to 
view the Foucault pattern through a 
small telescope, placed just behind the 
knife-edge and focused on the mirror. 
Another way to avoid the long tube 
of a standard Herschelian is the much 
more complicated Maksutov-Herschelian 
designed by Franklin B. Wright and de- 
scribed in Amateur Telescope Making — 
Book Three, page 574. This instrument, 
if properly built, has a very reasonable 
tube length, and provides images quite 
free from color, coma, and astigmatism. 
However, shaping and aligning the 
wedged correcting lens is a job for the 
more advanced amateur telescope maker. 
} So Oe OF 


OPTICAL AX/S 








mirror and equatori- 
ally driven flat, was 


FLAT OF 
used very successfully cnost 


SIDEROSTAT 
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for moon and planet 
photographs. 











3,100 cm 














AN IMPORTANT ANNOUNCEMENT .... 


To serve better the amateur astronomer and telescope maker, BRANDON OCULARS and BRANDON OBJECTIVES are now being 
The planetarium is a nonprofit organization for spreading the knowledge of 


sold at the Adler Planetarium in Chicago, Illinois. 
astronomy in America through exhibits and demonstrations, and assisting in the design and construction of amateur telescopes. 


Our oculars and objectives can be obtained immediately by mail, 
Adler Planetarium, 900 E. Achsah Bond Drive, Chicago 5, Illinois 


ORTHOSCOPIC OCULARS ASTRONOMICAL OBJECTIVES 





YOU HAVE A CHOICE OF 7 EYEPIECE POWERS! 


With a standard f/8 6-inch reflector, our eyepieces give the following powers: 
12 mm., 100x; 16 mm., 75x; 


4 mm., 300x; 6 mm., 200x; 8 mm., 150x; 
24 mm., 50x; 32 mm., 38x. 


1. Four-element design gives a flat, beautifully corrected field of 50°, 


ing more than 160% of the area of the conventional Ramsden for the same C and F and hand corrected to reduce residuals to a ly free 
power. of coma. 
2. Precision optical elements, magnesium-fluoride hard coated. 2. Glass-air surfaces magnesium-fluoride coated. 


3. Simple take-down for cleaning. 


4. Precision metal parts, black anodized for anti-reflection and ground to 


standard 1%-inch outside diameter. 


5. Clean mechanical design provides for observing ease. 
16, 24, and 32 mm. 


$15.95 each, postpaid 


6. Effective focal lengths: 4, 6, 8, 12, 


BRANDON 


OCULARS and OBJECTIVES 
are specifically designed 
for astronomical observing. 


Satisfaction is guaranteed, 
or your money will be refunded. 


Visit your local planetarium — 
the programs are constantly 
changing. 


ANY AMATEUR CAN MAKE HIS OWN REFRACTOR! 


Use Brandon astronomical objectives, either 3-inch or 4-inch. 
rigidly tested for its resolution of double stars before being sold. Check 


these features: 


cover- a. 


3. Del optical glass precision annealed and held to one ring test-plate 
matcn. 


4. Mounted in a cell, 
steel, or plastic. 
light reflections. 
serial number. 


3" C.A., 45.8" FLL... 


Brandon Instruments 


or bought directly from the book counter at the 





Superior optical design utilizing a larger air separation. 


ready to attach to your own tube of aluminum, brass, 
Cell made to precision tolerances and coated to prevent stray 
Each cell is engraved to show effective focal length and 


- $62.00 


Each lens is 


Color corrected on 





4" C.A., 61.2" F.L.. . .$138.00 


GUAYNABO, PUERTO RICO 
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On this scale the whole sun would be some 44 inches in 
diameter. The sunspot groups are one-eighth the sun’s diameter 
apart, and on the negative are spaced by 9.5 mm. This prini 
represents only about 20% of the 24-x-36-mm. film area. The 





scale is about 1.7 seconds of arc per mm. Note how an atmos- 
bheric heat wave, running from lower center margin to right 
center margin, elongates the granules above the lower sunspot, 
which is about 43 seconds long. 


A 3.5-INCH QUESTAR PHOTOGRAPHS THE 
SOLAR GRANULATIONS FROM SEA LEVEL 





“I think if we assign one year 
rather than another for the birth 
of the youthful science of solar 
physics, it should be 1861, when 
Kirchhoff and Bunsen published 
their memorable research on 
Spectrum Analysis, and when 
Nasmyth observed what he 
called the ‘willow-leaf’ structure 
of the solar surface. Mr. Na- 
smyth, with a very powerful 
reflecting telescope, thought he 
had succeeded in finding what 








in the solar atmosphere. Two 
recent articles in “Sky and Tele- 
scope” describe the problems in- 
volved in taking pictures of the 
granulations. In the May, ’57, 
issue are good pictures taken at 
5,862 feet with a 6.5-inch re- 
fractor, while samples of Jans- 
sen’s work in the 19th century 
are included in the January, ’58, 
issue, as part of an account of 
Project Stratoscope. In the latter 
project a 12-inch quartz-mir- 








these faint mottlings really are 
composed of. . . . The whole 
sun is, according to him, cov- 
ered with huge bodies of most 
definite shape, that of the oblong willow 
leaf, and of enormous but uniform size. . . . 
‘These,’ he says, ‘cover the whole disk of the 
sun (except in the space occupied by the 
spots) in countless millions, and lie crossing 
each other in every imaginable direction.’ ” 

So wrote Prof. Samuel P. Langley in 1891, 
while director of the Allegheny Observatory. 
His drawings of sunspot detail and granular 
structure, made with the 13-inch refractor 
there from 1870 on, are masterpieces of 
visual observation that have well withstood 
the test of time. 

Nowadays the solar granules are ascribed 
‘o ascending and descending currents of gas 


Drawn by Nasmyth 


rored reflector with automatic 
camera, carried in unmanned 
balloon flights to above 80,000 
feet, took the finest solar pic- 
tures yet obtained. 

From all accounts it appears that tremen- 
dous difficulties are encountered by those who 
wish to see or photograph the granules. Their 
small size of 1 and 2 seconds of arc or less 
calls for unusually fine seeing, such as some 
mountaintops afford because they are above 
a large proportion of our heated air. 

The photograph above was taken at sea 
level on May 25, 1958, at 1 p.m., E.D.T. at 
Sarasota, Florida, by Mr. and Mrs. Ralph 
Davis with their 3.5-inch De Luxe Questar. 
They used exposures of 1/1,000 second with 
35-mm. microfile film in a Hexacon Supreme 
camera body, with eyepiece projection and a 


green war-surplus filter 40 mm. from the 
film plane. For the sake of fastest possible 
exposures, the patented Questar external fil- 
ter was not used. To avoid heating, the in- 
strument was capped until ready to expose. 
The projected solar image was 3 inches in 
diameter, indicating an effective focal length 
of 330 inches, or 27.5 feet. When you con- 
sider that this is 55 times the 6-inch separa- 
tion between Questar’s lens and mirror, we 
submit that such performance from so small 
an instrument borders on the miraculous. 
The De Luxe Questar sells for $995 as 
shown and $1100 with quartz mirror. Litera- 
ture and time payment plan on request. 


QUESTAR CORPORATION 
New Hope, Pennsylvania 
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AIRSPACED 


MOUNTED IN ALUMINUM CELLS f/15 


We offer the lowest priced, hand-corrected, precision, American-made astronomical 
objective, mounted in a black-anodized aluminum cell. Our reputation has been estab- 
lished over the years as the most reliable source of high quality astronomical lenses. 


OBJECTIVES 








“Those in the know” BUY FROM US BECAUSE: 





34%" diam., 48” f.1. (uncoated) .....$28.00 
Same as above with coating ecco. $32.00 


Tremendous resolving power. 
length, thereby producing high powers. 


Diameter Focal Length Each 
54 mm. (2\%”) 254 mm. (10”) - $12.50 
54 mm, (24%”) 300 mm. (11.8”) 12.50 
54 mm. (2%%”) 330 mm. (13”) 12.50 
54 mm. (24%”) 390 mm. (15.4”) 9.75 
54 mm, (21%”) 508 mm. (20”) 12.50 
54 mm. (2%”) 600 mm. (2344”) 12.50 
54 mm. (214”) 762 mm. (30”) 12.50 
54 mm. (24%”) 1016 mm. (40”) 12.50 
54 mm. (24%”) 1270 mm. (50”) .......... 12.50 
78 mm. (3- a $81 mm. (15”) .......... 21.00 
80 mm. (34%%”) 495 mm. (1944”) ...... 28.00 
81 mm. (3-3/16”) 622 mm. (2414”) ...... 22,50 





COATED BINOCULARS 





American Type ‘“‘Zeiss’’ Type 


Beautiful imported binoculars, precision made, 


at a 

low, low price. Above we have pictured the two most 

popular ty The American Type offers a superior 

one- “ rame and a clean design, pleasing to the 

eye. lete with carrying case and straps. Price 
(0% ‘Fed ‘ederal tax. 


plus 10 

SIZE TYPE C.FOCUS IND. FOCUS 
6x15 OPERA _ $12.75 
6x30 ‘ZEISS’ $18.75 16.75 
7x35 ‘ZEISS’ 21.25 19.25 
7x35 AMERICAN 23.50 _ 
7x35 AMERICAN WIDE 

ANGLE 10° 37.50 -— 

7x50 ‘‘ZBISS’’ 24.95 22.50 
7x50 AMERICAN 32.50 _— 
8x30 ‘‘ZBISS’’ 21.00 18.25 
10x50 ‘‘ZEISS"’ 30.75 28.50 

20x50 ‘‘ZEISS"’ 41.50 39.50 

MONOCULARS 


Brand new, coated optics, complete 
with pigskin case and neck straps. 


Price Price 
6 x 30 $10.00 7x 50 $15.00 
8 x 30 11.25 16 x 50 17.50 
7x 35 12.50 20 x 50 20.00 





“MILLIONS” of Lenses, ete. 
Free Catalogue 











We pay the POSTAGE — C.O.D.'s you pay postage. 
Satisfaction guaranteed or money refunded if merchan- 
dise returned within 30 days. 


Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. 
corrected for the C and F lines (secondary chromatic aberration). 
the chromatic variation of spherical aberration are negligible. 
so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems. 


We can supply ALUMINUM TUBING for the lenses above. 
“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. 
They can. readily be used with eyepieces of only 4” 
Guaranteed well suited for astronomical tele- 


scopes, spotting scopes, and other instruments. Gov't. cost up to $100. 


@ We can supply ALUMINUM TUBING 


They are 
The zonal spherical aberration and 
The cell is machined to close tolerances 


44%” diam., 62” f.1. (uncoated) .....$60.00 
Same as above with coating .............. $69.00 


focal 


Diameter Focal Length Each 
83 mm. (34%4”) 660 mm. (26”) - $28.00 
83 mm. (344”) 711 mm. (28”) .... 28.00 
83 mm. (34%4”) 762 mm. (30”) . 28.00 
83 mm. (314”) 876 mm. (3414”) 28.00 
83 mm. (3144”) 1016 mm. (40”) 30.00 
102 mm. (4”) 876 mm. (3414”) 60.00 
108 mm. (44%4”) 914 mm. (36”) ... 60.00 
110 mm. (4%”)* 1069 mm. (42-1/16”) 60,00 
110 mm. (4%”) 1069 mm. (42-1/16”) 67,00 
128 mm. (5-1/16”)* 628 mm. (244%4”) 75.00 
128 mm. (5-1/16”) 628 mm. (24%4”) 85.00 


*Not coated 
AND CELLS for the lenses above. @ 





MOUNTED EYEPIECES 


The buy of a lifetime at a great sav- 
ing. Perfect war-surplus lenses set in 











black-anodized standard aluminum 
14%” O.D. mounts. 
TYPE PRICE 

6mm. (%4”) INN ss accrsinttoetinc arn $ 4.75 
ERR Ke) FIEND ao ccssssscisiesccopnsscscnsncnveses 4.50 
12:5: C96") «= SAMAAOREICA nas iccscessssevscecssceee 6.00 
16 mm. (%”) Erfle (wide angle) 12.50 
16 mm. (%”) IER seicxscccsccssvscees 
18 mm. (%4”) Symmetrical 
22 mm. (27/32”) Kellner ........... 
32 mm, (114”) Orthoscopic 
35 mm. (1%”) Sy trical 
SSenee, LZSZIGS") TBC vicecsscscsvessessveesense 
56 mm. (24%4”) Symmetrical 


COATED LENSES 75 cents extra. 


“GIANT” WIDE ANGLE EYEPIECES 


ERFLE EYEPIECE (65° field) 
contains 3 coated achromats. 114” 
E.F.L., clear aperture 24%”. Has a 
eating mount with diopter scale. 





Will make an_ excellent 35-mm. 
Kodachrome Viewer. Magnifies seven 
ROE icicchssinccvestseossonceerce $18.50 ppd. 


WIDE ANGLE ERFLE (68° 


Field) EYEPIECE. Brand new; 
coated 1144” E.F.L. Focusing mount. 
3 perfect achromats, wisi” ‘ 4 
WIE Schcs chi cancdenes ppeset acvasssete soiree 


WIDE ANGLE ERFLE 1)” E.F.L. Brand new; 
contains Eastman Kodak’s rare-earth glasses; opeanes 
2”; focusing mounts; 65° field $18 

1%4” Diam. Adapter for Erfle eyepieces ........ rose 


LENS CLEANING TISSUE — Here is a wonder- 
ful Gov't. surplus buy of Lens Paper which was made 
to the highest Gov't. magdands and specifications. 

500 sheets size 714” x 11” $1.00 


A. JAEGERS 
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LOW-PRICE EYEPIECE 


27-mm. E.F.L. Standard_Kellne: 
(wide-field) eyepiece offered in 
1%” black - anodized aluminum 





mount. Here is an astronomical 
eyepiece at a truly down-to-earth 
price. (For coated optics add 75 
cents. ) $4.50 ppd 


ASTRONOMICAL MIRRORS 


These mirrors are of the highest quality, 6 gee to 
Y,-wave accuracy. They are aluminized, and have a 
silicon-monoxide protective coating. You will be 
pleased with their performance. 

Diam. F.L. Postpaid 
Plate Glass 3-3/16” 42” $ 9.75 
Pyrex 4,” 45” 13.50 
Pyrex 6” 60” 25.00 


MIRROR MOUNT 
Cast aluminum. Holds all our mirrors firmly with 
metal clips. Completely adjustable. Assembled, ready 
to use. 
3-3/16” Mirror Mount fits our 414” tubing rs . ppd. 
44,” Mirror Mount fits our 5” tubing 00 ppd. 
6” Mirror Mount fits our 7” tubing 7: 00 ppd. 


Aluminum Telescope Tubing 
0.D. Price Per Ft. 
$1.20 ppd. 

1.75 . 


 ° 

EN 

~ 
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Focusing Eyepiece Mounts 
Rack & Pinion Type 


The aluminum body casting is finished in black 
crackle paint and is machined to fit all our aluminum 
tubing. Has a chrome-plated brass focusing tube, 
which accommodates standard 114” eyepieces. 

For 214” 1.D. Tubing Postpaid $12.95 

For 314” I.D. Tubing as 12.95 

For 434” I.D. Tubing se 12.95 
REFLECTOR TYPE FOR ALL SIZE TUBING: 
Complete with diagonal holder ................00 $ 9.95 


TELEVISION PROJECTION LENS 


Brand New, f/1.9, E.F.L. 5 inches. Manufactured by 
Bausch & Lomb. We purchased entire lot of these 
discontinued units. Five elements, smallest lens 2”, 
largest 414”. Completely assembled 6” in length. All 
eullotet hard coated. Get this BARGAIN now 

ONLY "$22.50 


90° RIGHT-ANGLE PRISMS 


8-mm. 





12-mm. f aa 
23-mm. Silveted ....sssssese $2.00 
28-mm. Silvered .. . 200 
38-mm. Silvered .. 2.75 
48-mm. Silvered 4.00 
socneeecrte $1 
3X TELESCOPE — New Low Price! 


Makes a_ nice low-priced 
finder. Brand new; has 
1” Achromatic Objective. 
Amici Prism Erecting S 
tem, 134” Achesenatte ; 
and Field Lenses. Small 
compact, wt. 2 Ibs. 


Gov't. cost $200. 
Coated ......... $10.50 





Uncoated ........ $6.50 





8-POWER ELBOW TELESCOPE 


This M-17 telescope has a 
brilliant-image 48° apparent 
field — 325 feet at 1,000 
. The telescope can 
adjusted for focusing 15 
feet to infinity. It has a 2” 
objective, focusing eyepiece 
28-mm. focal length with 
an Amici erecting  sys- 
tem. Turret- 
mounted  fil- 
ters: clear, 
red, amber, 
and neutral. 
Lamp housing © 
to illuminate 8x50 
reticle for 
night-time use. Truly the pear. bargain you 
were ever offered. Original Gov't. cost $200. 


BARGAIN PRICE... $13.50 ppd. 









6918S Merrick Road 


LYNBROOK,. N. Y. 








E A New SOLAR OBSERVATORY IN THE NORTHWEST 
sai = 1928 I have been studying the ror. Both the siderostat flat and the f/56 
= sun, and in 1951 I embarked on a_ primary are figured to 1/20 wave length 
arth project to build a telescope and spectro- of light. 
Bs, eraph at my Northwestern Observatory in The siderostat beam passes through a 
Spokane, Washington. In arriving at the properly proportioned, lattice-ventilated 
equipment setup described here, I have tunnel, which prevents the destructive 
it had to make numerous changes, applying heating effects usually encountered in a 
ke some 10,000 man hours and a like num-_ long horizontal path. The solar image, 
; ber of dollars to the project. 734 centimeters in diameter, may be 
aid ‘ : P : . ° . ° 
75 The station now ranks in size with studied in detail on an easily rotated 
eae many of the professional solar observa- screen, and drawings can be made of de- 
; tories. The sun’s light is caught by a __ tails in sunspots and other active regions. 
motor-driven siderostat mirror, then is re- The white-light plotting apparatus may 
* flected to a 15-centimeter long-focus mir- then be swung out of the way, and light 
et THE ASTRONOMICAL LOCATOR 
pd. is an instrument of many uses to 
teach or to study the solar system. 
By turning the large 12-inch disk 
Et. with its apparent sun globule to 
any hour on the small dial, one 
: , | tf] can see readily what part of the 
). ! sky is currently overhead and 
) | i bj which constellations along the 
1 Les ecliptic are in view at night. 
We Hi spares 2 The equation of time is clearly 
| | i Hee os marked for each month throughout 
ck on! . oe the year, and is always near the 
ang | “y earth globule to show what ad- 
justment in minutes is necessary 
to the sun or to the clock. 
Learn when and where to look for 
The solar laboratory of B. C. Parmenter’s Northwestern Observatory. Near the specific stars with the aid of this 
middle of the picture is seen the siderostat mirror, and to its right is the venti- instrument. $36.00 postpaid 
lated tunnel through which light passes to the focusing mirror. The beam is PREMIER PLASTICS 
returned past the siderostat into the building at the left, which houses the OF MILWAUKEE 
by observing room and the spectrographic apparatus. 204 W. WASHINGTON ST., MILWAUKEE 4, WIS. 
i 
50 
ASTROLA Reflecting Telescopes 
| g p 
os AMERICAN MADE 
NOW AVAILABLE NATIONALLY ON EASY TIME PAYMENTS 
Write for further information. 
d 
. SOME FIRSTS FOR CAVE OPTICAL COMPANY — 
z 1. Several years ago we were the FIRST to manufacture and sell nationally high-quality 
i reflecting telescopes larger than four inches in aperture at really low prices. There is 
still no substitute telescope to equal ASTROLA in its price class and aperture. 
2. ASTROLA was FIRST with a fine low-priced electric clock drive. 
0 3. Two years ago, the 12'/2-inch observatory, permanent ASTROLA was introduced — the 



































FIRST large scope with electric slow motions in both co-ordinates priced at less than 
half of competitive models, only $1,500.00 complete. 


Why be disappointed during the coming Mars opposition? 
Order only ASTROLA Reflecting Telescopes. 


Standard De Luxe 
ASTROLA MODEL “A”, 6-inch, £/8 $295.00 $475.00 
ASTROLA MODEL “B”, 8-inch, f/7 $375.00 $575.00 
ASTROLA MODEL “C”, 10-inch, f/7 $475.00 $725.00 





These instruments are fully portable, with hand-figured Ve-wave optics, all castings of virgin 
aluminum, finest fiberglass tube by W. R. Parks, high-quality aluminizing by Pancro Mirrors, 
three of the finest orthoscopic oculars, achromatic finder, and so forth. America’s finest 
reflecting telescopes guaranteed to reach all theoretical limits of definition and resolution. 


We specialize in offering new pyrex mirrors and diagonals, or in 
refiguring your present mirror. See previous ads for prices. 
All prices f.0.b. our plant, Long Beach, Calif., and subject to change without notice. 





Pe 


New De Luxe Model "B" 8-inch ASTROLA, f/7, 
complete with rotating tube, clock drive, setting 
circles, and 3 oculars (85x, 210x, 360x). 

Full price including packing and crating. ..$575 


Send for catalogue. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
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Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quarts diagonals. 
Accuracy guaranteed 1/20 wave. 

$11.00 


Ellipse 1.25" x 1.77" 
Ellipse 1.5" x 2.12" $14.00 


Pyrex diagonals, 1/8 wave accuracy. 
Ellipse 1.25'' x 1.77" $ 5.00 
Ellipse 1.5" x 2.12" $ 8.00 

Aluminum coating $1.00 extra. 


Send for our complete list of supplies, 
quariz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 




















HELPFUL HINTS 
TO OBSERVERS! | 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniques and methods; | 
cutting down sunlight externally in viewing the | 
sun; cleaning mirrors; sealing objectives against | 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 

by a simple black-paper mask on mirror, occult- 

ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope | 
perform like e@ larger one, for reasons stated in 

the ad below.) 


FRANK GOODWIN | 


345 Belden Ave., Chicago 14, Ill. 

















NEW THRILLS 
FROM YOUR TELESCOPE! 


Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope with 12c return postage. 
First, the Goodwin Resolving Power 
lens placed in front of eyepiece gives 
three times the magnification on each 
by increasing the effective primary 
focal length up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal, This alone sharp- 
ens definition. 

Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-fucus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest precision lens. 


Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 1%” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 

No COD’s—Colleges and Observa- 

tories may send purchase order. 


| FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 
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from interesting active regions fed into a 
14-foot spectrograph. It also operates at 
{/56, having a 52-millimeter grating ruled 
with 15,000 lines per inch and blazed for 
the first order in the red, where the dis- 
persion at the hydrogen-alpha line is 3.5 
angstroms per millimeter. This is a fre- 
quently used dispersion for solar studies 
at stations throughout the world. 

The spectrograph is of the Hale astig- 
matic design, mounted on two piers: one 
of 3} tons carrying the headplate, the 
other of 500 pounds for the mirrors. 
There are three entrance slits, mounted 
on a rotating sector so that any one may 
be placed in use quickly. The first is a 
straight slit 12 millimeters long; the sec- 
ond is 45 millimeters; the third is a 
curved slit 32 millimeters long that 
matches the curvature of the solar limb. 
At the plate position there is a built-in 
focal-plane shutter, with a 35-mm. camera 
cassette, in which I use Ha film for 
prominences and flares. 

Solar disk phenomena, such as plages, 
flares, and dark filaments, as well as 
prominences at the limb, are studied by 
means of Anderson rotating prisms that 
convert the apparatus into a spectrohelio- 
scope. 

The whole apparatus is kept in a nearly 
airtight enclosure, and whenever stratifi- 
cation of the air spoils the spectral seeing 
a fan is used to stir the air gently, as is 
necessary in all such horizontal arrange- 
ments. The spectrograph and observer's 
space require about 20 feet, and the 
length of the entire station is 45 feet. 

An example of my spectrographic re- 
sults is shown here. The light of the sun’s 
photosphere is spread into its normal 
dark-line spectrum, and the hydrogen- 
alpha line is centered in the reproduc- 
tion. Superimposed over much of the 
absorption line is a bright prominence, 


its internal motions causing widening 


toward the violet (left) and the red ends 
of the spectrum. 

The spectrograph slit was set near the 
east limb of the sun; the lower part of the 
picture shows self-absorption in the bright 








A solar spectrogram taken by Mr. 
Parmenter on April 29, 1958, at 20:55 


Universal time, showing a_ bright 
hydrogen prominence against the spec- 
trum of the solar disk and a small 
prominence over the east limb. Wave 
length decreases to the left. 
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prominence. Also seen are two patches of 
“surge” prominences, strongly shifted to 
the violet by a rapid motion toward the 
observer at about 90 miles per second. 
During the past year we have been 
supplying observational data to the flare 
and prominence patrol program of the 
International Geophysical Year. I have 
been fortunate to receive advice in the 
design of the station from several well- 
known professional solar astronomers. 
The initial idea came from the late ama- 
teur astronomer, D. F. Brocchi, after 
whom the laboratory has been named. 
B. C. PARMENTER 
6718 East Seventh 
Spokane 63, Wash. 


PG 0 caizrars, tae, 
/ SORE TW 


Reg. U.S. Pat. Off. 


Let us give you the same hard aluminum 
coating that we arte applying to the Cave 
Astrola_ mirrors. If your glass is properly 
polished, our coating will give a minkouw of 
90% reflection. Will not blister or peel. 
| Check or money order, including return post- 














age and insurance (Calif. res. add 4% sales 
tax), will guarantee 8 hours shipping service. 
, 


No C.O.D.’s please. Prices f.o. 
Se $6.50 10-inch....... $11.25 
8-inch .-. $8.50 T2-INGN 60k $16.00 

Since 1933 


| PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 














BEFORE 
YOU BUY 
OR TRADE 
A Telescope 


or Radio 
\| Amateur Gear 





See WARD W2FEU 
For the Best Deal 


Adirondack Radio Supply of Amster- 
dam, N. Y., is a household word among 
the radio amateurs of the United States. 


|| We have recently opened an Optical 
Department. 


See Ward W2FEU before you buy or 
trade binoculars, telescopes or radio 
amateur gear. 


Radio gear accepted in trade for optical 
equipment or vice versa. 


ADIRONDACK 
RADIO SUPPLY 


P. O. Box 88, Amsterdam, N. Y. 
Ward J. Hinkle, Owner 
Tel.: VI 2-8350 























Illustrated above: 6” De Luxe Dynascope 
*Reg. U.S. Pat. Off. 





Excitingly New! 











5"* STANDARD | 
MODEL 











Only Criterion could produce such magnificent instruments at sucii reasonable cost. Combining the 
latest advances in optical engineering with the old-world skill and patience of master craftsmen, 
these superb new Dynascopes, custom made, offer top-quality performance. Every feature neces- 
sary for superior viewing is precision finished to professional standards. Optical surfaces accurate 
to 1/10 wave. 

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features are 
carefully custom built to assure trouble-free operation. Construction throughout is of lifetime mate- 
rials. There are both maximum rigidity and easy portability. 

Above all, Criterion’s strict quality control allows no room for chance. Each Dynascope is doubly 
tested and inspected; these rigid tests must be flawlessly met before shipment. Your satisfaction 
UNCONDITIONALLY guaranteed. Yet the price is amazingly low. 





6" Standard Model (80 lbs. shipping weight f.o.b. Hartford) $265 

Also Illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, $70. 

Write today for full specifications and details of these superior reflecting telescopes. 
Easy-payment terms available on request. 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-20, 331 Church St., Hartford 1, Connecticut 
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A Masterpiece 
of Design and 
Craftsmanship 





: Criterion’s Famous Dynascopes’ 
\ 6” — 8” — 10” — 12” — 16” starting as low as $265 


Custom built to meet a professional's exacting specifications 
Priced within easy reach of the serious amateur 








Compare 
These Superior Features 
Which Include 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 
Massive Equatorial Mount, adjustable for your 
latitude 

5 Matched 1144" Eyepieces —3 Achromatic 
Ramsdens (45X, 76X, 152X) — 2 Orthoscopics 
(228X, 343X) 

8 x 50 Achromatic Finder Scope with cross- 
hairs 

Secondary Support that minimizes diffraction 
Declination Axle, 11/2’ diameter, with slow 
motion 

Polar Axle with Needle Bearings on 11/2” 
shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54’ Bakelite Tube 
Lightweight Portable Tripod (hidden inside 
pier of de luxe model illustrated) for field 
trips 

Exclusive Two-way Pier-tripod —- a massive 
45-pound pier for permanent installation 














UNIVERSAL TIME (UT) 


in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
reater than 12:00 are p.m. Subtract the following 


TIMES used 


nours to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. To obtain 
daylight saving time subtract 4, 5, 6, or 7 hours, 


If necessary, add 24 hours to the UT 
in which case the result is your 
Greenwich 


respectively. 
before subtracting, 
standard time on the day preceding the 
date shown. 








MOUNTED BARLOW LENS 


This is a simple special 
lens that fits neatly into 
your 1144” focuser and 
takes any 1144” O.D. eye- 
piece. Easily doubles or | 
triples power of your 
present telescope. No 
adapters or adjustments 
necessary. $7.50 postpaid 
Unmounted Barlow lens, 
11%” diam. 

$3.00 postpaid 


CIRCULAR SPIDERS 


New Design 
To hold elliptical 
diagonals. Fully ad- 
justable. Give ex- 
cellent results. State 
your diagonal and 








tube sizes. 
$8.50 postpaid 
LOW-EXPANSION 
ELLIPTICAL DIAGONALS 
Aluminized, 4% wave. 
Minor Axis 
mY $3.75 
de 3.75 
14” 5.00 
1,” 6.50 


MODIFIED RAMSDEN EYEPIECES 


Y,”, 4”, %,”, 1Y% ” 2”, 3”, and 4” focal 
lengths. Attractively "mounted in 14%” O.D. 
silicon-aluminum bushings. 


$5.50 each, $14.00 per set (any 3) 
SILICA GEL DRYING AGENT prevents fog- 


ging of optics. Comes in small cloth bags, 
lasts indefinitely. 3 bags, $1.00 postpaid 





Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 











CELESTIAL CALENDAR 


Universal time is used unless otherwise noted. 


MOON PHASES AND DISTANCE 


Last quarter September 6, 10:24 


New moon September 13, 12:02 
First quarter September 20, 3:17 
Full moon September 27, 21:43 
Last quarter October 6, 1:20 

September Distance Diameter 
Apogee 2, 11" 251,900 mi. 29’ 28” 
Perigee 14, 17" 223,400 mi. 33’ 14” 


Apogee 29, 22" 29’ 25” 
October 


Perigee 13, 2° 


252,400 mi. 


221,900 mi. 33’ 28” 





MINIMA OF ALGOL 


September 2, 8:36; 5, 5:25; 8, 2:13; 
23:02; 13, 19:51; 16, 16:39; 19, 13:28; 22, 


10:16; 25, 7:05; 

October 1, 0:42; 
15:08. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 


28, 3:54. 


21:31; 6, 18:19; 9, 


MINOR PLANET PREDICTIONS 

Eurydike, 75, 9.5. August 25, 23:55.1 
— 3-43. September 4, 23:49.2 —3-35; 14, 
23:41.5 —3-33; 24, 23:33.3 — 3-24. October 
4, 23:26.4 —3-24; 14, 23:22.0 —3-06. Date 
of opposition, September 17. 

Fides, 37, 9.9. August 25, 23:53.2 —2-39. 
September 4, 23:46.2 —3-14; 14, 23:37.8 
—3-55; 24, 23:28.9 —4-37. October 4, 
23:20.6 —5-14; 14, 23:14.0 —5-38. Date 
of opposition, September 16. 


After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day intervals 
are given its right ascension and declination (1950.0) 
for 0% Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 
IAU Minor Planet Center at the University of Cin- 
cinnati Observatory. 








VARIABLE STAR MAXIMA 


September 3, RR Scorpii, 165030, 6.0; 
6, T Centauri, 133633, 6.1; 13, V Canum 
Venaticorum, 131546, 7.1; 13, V Ophiuchi, 
162112, 7.5; 14, RS Cygni, 200938, 7.4; 
19, R Lyncis, 065355, 7.9; 21, Omicron 
Ceti, 021403, 3.7; 21, S Herculis, 164715, 
7.6; 26, X Ophiuchi, 183308, 6.9. 

October 5, R Sculptoris, 012233, 5.8; 
6, R Bootis, 143227, 7.3; 6, RV Centauri, 
133155, 7.6; 8, R Cygni, 193449, 7.3; 8, V 
Cassiopeiae, 230759, 7.9. 


These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. 





COUNTERSUN OBSERVED 


On the evening of June 27, 1958, about 
8:00 p.m. Eastern daylight time, I saw a 
golden-brown glow in the sky directly op- 
posite the sun. This glow, about four to 
six degrees in diameter, remained visible 
until the sun had completely set. At that 
time I was on a boat in the Atlantic and 
had an unobstructed horizon, the sky 
being clear except for a slight low-lying 
haze. 

The glow in question appears to have 
been the anthelion or countersun, an in- 
frequently observed optical effect in the 
atmosphere. It is described in M. Min- 
naert’s book, Light and Colour in the 
Open Air. STEPHEN GAUSS 

50 Naugus Ave. 
Marblehead, Mass. 








SKY-GAZERS EXCHANGE 


Classified advertising costs 25 cents a word, including 
address; minimum charge, $3.00 per ad. Cnly one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue, e cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Cambridge 38, Massachusetts. 





DESIRE guaranteed Questar or Celestar 6. Advise 
lowest cash price: Yavid Rhea, 222 Bellingham 
National Bank Bldg., Bellingham, Wash. 


FOR SALE: 6” reflector, £/10.5, 
mount, rotating tube, oculars, $100.00. 
Box 454, Grand Blanc, Mich. 





very rigid equatorial 
David Hill, 


orthoscopic 
k and 








FOR SALE: 4%” refractor; 4-mm. 
9-mm., Erfle, and 2” eyepieces; rack 
Unitron finder; equatorial mount. $250.00. 
Sam Swenson, 418 11th St. S., Moorhead, 


1", 
pinion, 
Write 
Minn. 





ACHROMATIC prism. satellite telescope. MOON- 
WATCH objective. Kellner eyepiece. Astronomical, 
terrestrial. Easy to mount. $21.50 postpaid. Scopes, 
111 Pleasant Woods, Dallas 17, Tex. 





FINE ANASTIGMATS, barrel mounts, iris: 5” (10”) 
f/4, convertible, $35.00; 8” £/2.9, $37.50; 12” 
f/2.5 (no iris), $115.00; 14” £/5.6, $39.50; 20” 


£/6.3, $59.50; 30” £/6.3, $75.00; 36” £/6.3, $95.00. 
Walter Baer, 741 State St., Lancaster 2, Pa. 





FOR SALE: 5” f£/5 cemented achromat. Excellent 
condition, good for comet seeking, star clusters, and 





SCHMIDT OPTICS bargain! Mounted 634” £/0.5 
wide-field surplus Schmidt-camera optical systems. 








nebulae. $70.00. William Schinneller, 1 Bayard Limited quantity! $14.75 each, f.o.b. New York. 
Rd., Pittsburgh 13, Pa. Send for complete specifications. Eastern Instru- 
- ment Co., 851 Van Nest Ave., New York 62, N. Y. 
SOUTHWESTERN OBSERVERS: Finest refractor 
telescopes. Special wide-angle and fine imported FOR SALE: 4” refractor, geared equatorial mounting, 
binoculars. Shipped from Dallas, Texas. Models, tripod, many accessories, $275.00. For picture and 
terms, complete information on request. Melton description write J. D. Knight, Box 507, Water- 
Industries, 1901 Levee St., Dallas 7, Tex. loo, lowa. 
TELESCOPE TUBING: Aluminum, 2” through 8” TELESCOPE OPERATION manual: Explains ama- 





diameter, any length. Pesco-A, Box 363, Ann Arbor, 
Mich. 
SCHMIDT'S famous moon map, 25 plates. Printed 


on 8144” x 11” sheets. $1.75 postpaid world-wide. 


including setting circles, 
sidereal time, alignment, orientation. Shows 52 
most beautiful objects in sky and how to find 
them as well as general ‘‘how-to-observe’’ instruc- 
tions. 44 pages of information every amateur needs. 


teur telescope operation 











Scientific Book Service, 663 Franklin Ave., Colum- $1.00 postpaid. Coast Instrument, Inc., 4811 Long 
bus 15, Ohio. Beach Blvd., Long Beach 5, Calif. 

FOR SALE: 4” refractor, equatorial mount, setting 34" EQUATORIAL refractor, 4 eyepieces, $80.00. 
circles, slow-motion controls, 2 tripods, 3 eyepieces, . A. Martinson, 1365 Clarence, St. Paul, Minn. 
hand-wound clock drive, $375.00 f.o.b. LaVern 
Frost, Crystal, Mich. BEGINNER'S Telescope Kit: $3.00 each, all parts, 

and 3 lenses. Make 8-power astronomical telescope. 

SIDEREAL DRIVE for telescope or camera. Track Perfect for youngsters and school projects. Frank 


stars accurately, simple gearless design, make trans- 
parencies, complete plans $1.00. ‘“‘Space Chart,’ 

planets, sun, moon, asteroids, stars, constellation 
maps, $1.00. L. Mussgnug, Box 74, Bethel, Conn. 





UNITRON 4” —— equatorial complete, plus 
astro-camera, developing tank, Goodwin Barlow, 
numerous accessories. $1,000 equipment (list) ; ali 
perfect shape. First $750.00 offer takes — an ob- 
vious ‘‘steal.’’ Bernard Powell, 341 Glenbrook 
Rd., Glenbrook, Conn. 


6” EQUATORIAL tefractor, 
fiberglass tube, 2” finder, 





circles, slow motions, 
7 oculars, plateholder, 


Myers, 19200 N. Park Blvd., Shaker Heights, Ohio. 





FOR SALE: 6” equatorial telescope, 6 eyepieces (3 
orthoscopics), Yg-wave just-aluminized Cave mir- 
ror, Goodwin lens, rack and pinion, Unitron finder, 
$175.00. 900x microscope, fine adjustment, substage 
condenser, coated achromatic lens, $70.00. Dale 
Pipers, 133 Nordham Dr., Bedford, Ohio. 


ASTROLA 8”, complete with 2 Ortho-Stars and Bar- 
low. Semirevolving tube, $250.00. George R. Har- 
ris, 6101 Sarita Ave., La Mesa, Calif. 


MOUNTED 6” 








telescope objectives of guaranteed 





FOR SALE: 5” f/15 Fecker refractor, 3 eyepieces, beautiful. Best’ offer or trade for de luxe Questar. first quality. $325.00. Earl Witherspoon, Sumter, 
equatorial, very rigid. Samuel Linn, Morrill, Nebr. T. Hamer, 112 New Milford, Dumont, N. J. a od 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury, in the morning sky, is favor- 
ably placed for observation from about 
September 5th, when it is in conjunction 
with Venus, to the 18th, when a second 
conjunction of these planets occurs. The 
chart on page 579 shows their paths for 
the first three weeks of the month. Great- 
est elongation of Mercury will take place 
on September 9th, when the planet will 
be 18° from the sun and will rise about 
1} hours before it, at the beginning of 
astronomical twilight. This is a favorable 
elongation for observers who have never 
seen the elusive planet, particularly since 
it will form striking configurations with 
brilliant Venus. 

Venus, of magnitude —3.3, is in Leo, 
rising about 14 hours before the sun in 
midmonth. In a telescope the almost full 
disk of the planet is 10” in diameter. 
here are two conjunctions of Venus and 
Mercury this month, as described on page 
579, and on September 8th Venus’ path 
carries it less than a degree north of 
Regulus. 

Earth arrives at heliocentric longitude 
0° on September 23rd at 13:10 UT; au- 
tumn commences in the Northern Hemi- 
sphere, spring in the Southern. 

Mars this month is a prominent object 
in Taurus, rising in the east about three 
hours after sunset. The planet increases 
half a magnitude in brightness during 
the month, from —0.6 to —1.1, as it 
approaches the earth. Telescopically, the 
disk enlarges from 12”.6 to 15”.7 during 
the same period. On September 4th at 
20:56 UT, the moon will pass very near 
Mars; observers in Australia and south- 
east Asia will see the planet occulted. 

Jupiter is visible low in the west after 
sunset in midmonth, when it sets about 14 
hours after the sun. It is then at magni- 
tude —1.3. The moon will be close to 
Jupiter on the morning of the 16th, and 
an occultation will be visible in Aus- 
tralasia. On the 26th Jupiter is in con- 
junction with Neptune, an event that 


should be visible in small telescopes. 
Jupiter passes 46’ south of 8th-magnitude 
Neptune. 

Saturn is in eastern quadrature on the 
12th, crossing the meridian shortly be- 
fore sunset and setting about 10:30 p.m. 
local time. In the telescope the +0.7- 
magnitude planet shows a disk 15” in 
diameter, and the major axis of the ring 
system is 37”.6. The northern face of the 
rings is seen this year, tilted almost 27° 
to our line of sight. 


VENUS 


JUPITER 


MERCURY @ 
MARS A 
SATURN @ 
NEPTUNE @N 


URANUS 


Neptune is an 8th-magnitude object in 
Virgo, just east of Jupiter. On the 15th it 
is at right ascension 14" 05™.6, declination 
—10° 54’ (1958), and sets about 1$ hours 
after the sun. Conjunction with Jupiter 
occurs on the 26th. 

Uranus is a morning star in Cancer, at 
right ascension 9" 08™.2, declination +17° 
07’ (1958 co-ordinates) on the 15th. This 
6th-magnitude object should be visible in 
binoculars at the beginning of morning 
twilight, low in the east. 


Artificial satellite observations this 
month can be made with the help of a 
star chart from an August issue for eve- 
ning twilight, from a January issue for 
morning. W. H. G. 








with fingertip pressure. 


models of the Astrola telescope. 


Ibs. California customers add 4% sales tax. 
reflectors. 
fractors. 


Cal—fdstro 


PRECISION FOCUS CONTROL 
That's what you get with the new 
Cal-Astro focusing device. 
Exclusive felt friction drag gives velvet-smooth motion 


NO SLIPPING — NO SIDE PLAY — GUARANTEED 


These have received immediate and enthusiastic acceptance, and have 
recently been chosen by Cave Optical Co. for use on the De Luxe 


ORDER YOURS TODAY. Price $27.50 plus postage and insurance on 2 
Give tube diameter for 
No extra charge for furnishing with flat base for re- 


RRS 





Helical rack and pinion 





Optical Laboratories 


_ 30 North San Gabriel Blvd. 


Since 1947. Owned and operated by Leland S. Barnes. 


PASADENA, CALIFORNIA 
Dept. J. Phone: Sycamore 2-8843 

















SKYSCOPE 


A 314”-diameter, reflecting astronomical tele- 
scope 100% American made. Completely 
mounted. Used by schools and universities for 
over 18 years. Unconditionally guaranteed. 


COMPLETE AS ILLUSTRATED 
$2975 srcckiyn 


and a 60-power eyepiece) 


Sisley 


reproduction. 





(Includes heavy, unbreakable tripod 


This is an actual pho- 
tograph taken with 
a Skyscope. Visually, 
the image is clearer 
and sharper than this 


’ Write for free, de- 
| scriptive brochure 

showing photograph 

of individual parts. 


THE SKYSCOPE CO., INC. proditvans N.Y. 
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JUST REDUCED! 


SATELLITE TELESCOPE 


In setting the original price of our 
Satellite Telescope we figured am- 
ortization of tooling and engineer- 
ing over 1,000 scopes. While sales 
haven't reached this point, because 
so many made their own instru 
ments by using our unmounted 
yptics. we have decided to take 
our loss on tool amortization and 
reduce the price. It’s still the best 
satellite telescope available, so get 
yours now! Especially made for members of MOON 
WATCH. Gives you the greatest possible field with 
the ability to observe faint objects with only slight 
magnification. Wide (51-mm.) + ay low-reflection- 
coated objective lens. A 6-element, extremely wide 
field, coated Erfle eyepiece, which in combination 
with the objective gives 5.5 power with a big 12° 
field and over 7-mm. exit pupil. This scope also 
makes a_ perfect wide-field finder — a wonderful 
comet seeker; see complete asterisms with it. 


Rs a UN oc acopseciecseensosesossccvsseses $39.50 ppd. 


Take Photos of the MOON 
Through Your Telescope 
with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches 
permanently to 
your reflecting o: 
refracting tele- 
scope. Removable 
rod with adjust 
able bracket holds 
your Camera over 
scope’s eyepiece 
and you're ready 
to take exciting 
pictures of the 
. moon. You can 
also take terrestrial telephoto shots of distant objects. 
Opens up new fields of picture taking! 
SUN PROJECTION SCREEN INCLUDED 


White metal screen is easily attached to holder and 
placed behind eyepiece. Point scope at sun, move 
screen to focus . . . and you can see sunspots! 


All for the low, low price of $9.95 


Includes brackets, 2834” rod, projection screen, screws 
and directions. Aluminum . . . brackets black crinkle 
painted 


ONE I URI N ivosssssccscstorsavesessesossvcstacos $9.95 ppd. 
Send check or money order —- Money-back guarantee. 
3” ASTRONOMICAL 
REFLECTOR 


60 to 160 Power — An Unusual Buy! 














Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with lock on_ both axes 
Mominioed and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 160 power. A finder telescope, always so essen 
tial, included. Sturdy, hardwood, portable tripod. 
Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 


See IV viccsssssovcissesseccesessecsseued $29.50 f.0.b. 
(Shipping wt. 10 Ibs.) Barrington, N. J. 








Never before such a low 
eee 1 veloped replica-grating film 
with a fixed slit. Excellent for demonstrating spectrum 
filters, dyes. Also will show more prominent Fraunho 


NEW HAND SPECTROSCOPE 
price! Only possible be- 
cause it meners newly de- 

43 f 
with 13,400 lines per inch, This grating is 
mounted in aluminum tube ry long, Y%” diameter, 
for seeing spectral lines of gases; for recognizing 
transmission and absorption bands of colored glasses, 
fer lines in the sun’s spectrum. 
Stock #30,280-Y... 


REPLICA GRATING 


Low, Low Cost 
It’s here — after decades of ef- 
fort! Replica grating — on film 
— at very low price. Breaks up 
white light into full spectrum 
colors. exciting display. 13,- 
400 lines _ inch, running long 
way on film 8” wide — grat- 
ing area 744”. Thickness about 
0.005”. Dispersion about 24° in 
Ist order. Use it for making 
spectroscopes, for experiments, as a fascinating novel- 


REPLICA 
GRATING 






ty. First time available in such a large size — so 
cheaply. Comes in clear-plastic protector. 

Stock #40,267-Y....8 by 11” piece...... $1.50 ppd. 
Stock #50,180-Y....8” by 6’ piece...... $5.95 a. 


Mounted Ramsden Eyepieces 
Standard 11/4” Diameter i ‘ 


Our economy model, standard- 
size (14” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in blac 
anedized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise as 
you. Directions for using short focal length eyepieces 
are included with both the 44” and 14” models 


Stock #30,204-Y....%4" focal length....$4.75 ppd. 
Stock #30,203-Y..../2” focal length....$4.50 ppd. 


OBSERVE SUNSPOTS 


There are more sunspots now than for many a year 
Join the International Geophysical Year effort of re 
search on the sun. It’s fun to use your telescope dur 
ing broad daylight. Care must be taken to avoid 
damage to your eyes. 

There are several methods of reducing intensity 
of the sun's rays, but the most popular is using a 
Herschel wedge plus a sun filter over the eyepiece 


UNMOUNTED HERSCHEL WEDGE 


Size, 40 mm. x 55 mm.; wedge angle is 10°. The 
critical surface is flat to 1%, wave. Not mounted. 


a I aes stcsesitersvescnnssrenniacisiad $3.50 
MOUNTED HERSCHEL WEDGE 


Same size as above but 
mounted with diagonal 
holder for reflectors. Fits 
our rack-and-pinion holder, 
Stock No. 50,077-Y, that 
is also used on our 414” 
and 6” reflectors. Holder 
rod is long enough for 
4Y,”, 6”, and 8” mirrors. 
Rod is 5/32” diameter and 
5” long. 


Stock #30,266-Y....$5.50  braccis 4 





boca « 





SUN FILTERS 


These filters help protect the eyes from normal visible 
rays, invisible infrared and ultraviolet. 3-mm. thick 


ness. Per cent of light transmission: visible 0.0091%, 
ultraviolet none, infrared 0.0190% 

Stock No. Size Price 
2726-Y........ SBT te EMR ivecan soSeon toni cue $1.00 
2727-Y. ee Me eaves . 2.00 
2728-Y.. .. Ye" (round)... i» Meee 
STRONY 040.3 ie MOURNED ...1 Seater 1.50 





INVITATION 


VISIT OUR RETAIL STORE -—— (10 miles from 
Philadelphia —- two miles from Exit #3 of 
the New Jersey Turnpike). When you’re near us, 
stop in and see our big display. Our store 
contains many miscellaneous items at bargain 
prices. 





EDMUND SCIENTIFIC CO. 
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50X MEASURING 
POCKET MICROSCOPE 


RETICLE PATTE 





Here is a handy little pocket instrument no longer 
than an ordinary fountain pen. Ideal for measuring 
and examining objects under 5OX magnification. 
Reticle calibrated for measuring 1/10” by 0.001” divi- 
Estimates to 0.0005” can easily be made. We 


sions. 

check each one for accuracy before shipping. You 
make direct readings from reticle — no calculations 
necessary. 


USE THIS MICROSCOPE FOR: 

1. Glass surface inspection in mirror grinding and 
polishing. 

2. Abrasive particle size determination and inspection. 

3. Checking and measuring small parts for quality 
control. 

Chrome reflector at base of instrument reflects light 

on objects being examined or measured. 


Stocks SEO BRI Ns, ...ccccescicccstanctercsson $7.95 ppd. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


RAYS PRIMARY FOCUS 
FROM 


PRIMARY 






EYEPIECE 





o —__— 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed wit! 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele 
scope times the quotient of P divided into Q. 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end an 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 144” I.D 
tubing, then slide your 114” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 

Remember, in addition to doubling and_ tripling 
your power, a Barlow lens increases your eye relief 
and makes using a short focal length eyepiece easier 

Don’t fail to try one of these. Many people do 
not realize the many advantages of a Barlow and 
the much greater use they can get from their tele 
scopes. Our Barlow has a focal length of —1-5/16” 
We have received many complimentary letters about 
this lens. So sure are we that you will like it that 
we sell it under a 30-day guarantee of satisfaction 
or your full purchase price returned — no questions 
asked. You can't lose, so order today. 


Stock #30,200-Y Mounted Barlow lens...... $8.00 ppd 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE | 


Mounted Kellner Eyepiece, lype + 
3. 2 achromats, focal length 28) 
mm., eye relief 22 mm. An ex- 
tension added, O.D. 114”, stand- 
ard for most types of telescopes. 
Gov't. cost $26.50. 


Stock #5223-Y......$7.95 ppd. 




















Sale! Terrific Bargains! 


WAR-SURPLUS AERIAL CAMERA LENSES 


24” Focal Length, f/6, in 23’’-long Lens Cone 
Made by Bausch & Lomb and Eastman Kodak 
$39.50, Used; $59.00, New; Gov't. Cost $1,218.00 





USES: 

1. As a long-range, Big Bertha telephoto lens. 

2. For visual richest-field telescope objective (wide 
field, low power) with one of our wide-field Erfle 
eyepieces. Not recommended for use above 24X unless 
stopped down to f/11. Use to see satellites, star 
clusters, star fields, and more. 

3. As an opaque-projector lens. 

4. For operation PHOTOTRACK. 


SALE AERIAL CAMERA LENSES 
Lens Cones with f/6 24” focal length — 
Stock #85,059-Y....24”, Used......$39.50 f.0.b. Utah 
Stock #85,060-Y....24”, New......$59.50 f.o.b. Utah 


Rack & Palen Eyepiece Mounts 


bio a : Real rack-and-pinion focusing 

‘ j with variable tension adjust- 
ment; tube accommodates stand- 
ard 1%” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting; focus- 
ing tube and rack of chrome- 
plated brass; body finished in 
black wrinkle paint. No. 
50,077-Y is for reflecting tele- 
scopes, has focus travel of over 
2”, and is made to fit any 
diameter or type tubing by at- 
taching through small holes in 
the base. Nos. 50,103-Y and 
50,108-Y are for refractors and 
have focus travel of over 4”. 
Will fit our 2%” I.D. and 
our 3%” I.D. aluminum tubes 
respectively. 





For Reflectors 


Stock 3¢50,077-Y (less diagonal holder) $9.95 ppd. 
Stock #60,035-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27’ 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 37’ 1.D. tubing) 13.95 ppd. 


DIAM. TELESCOPE OBJECTIVE 
AIR-SPACED ACHROMAT 
Coated 4 surfaces. Focal length 71”, f/14.2. Effec- 
tive aperture f/15, 4.73”. 
Stock #70,163-Y. . 
Stock #70,164-Y. . 


-Unmounted........... $125.00 ppd. 


-Mounted in cell (Inside diam. 5”; 
outside diam. 52" with 61/2" 
flange) with adapter to fit 673” 
1.D. sai Pe ree $150.00 ppd. 


“MAKE-YOUR- OWN” ay" MIRROR KIT 


The same fine mirror as used in our telescopes. 
polished and aluminized, lenses for eyepieces, and 
fiagonal. No metal parts. 


Stach: FRBOTGY s csssssssestcsscestiovesviens $16.25 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON e 


Here 


cone. 
ments 
diaphragm holder. Cell can be easily taken out of cone in a 
few minutes. 


is a once-in-a-lifetime bargain opportunity in aerial 
camera lenses. Made by famous manufacturers for the Govern- 
ment and now no longer needed. These lenses are precision- 
mounted in the lens cone that was attached to the film-carrying 
part of the camera. Picture size was 9” by 9”. The diaphragm 
is included, adjustable from f/6 to f/22 by a flexible rod 
(easily extended) near camera end of the cone. Diaphragm 
opens from about 1” to 314”. 


Focal plane of lens is about 10” outside the end of the cone, 
making it easy to attach film holder, eyepiece, or the like. 
These 4 
Tessar or Aero Ektar (no choice), weighing 25 Ibs. with 
Fine trunklike carrying case weighs 26 lbs. Lens ele- 


"diameter lenses are precision 4-element types, Aero 


are in beautiful brass cells which screw into the 


OPERATION PHOTOTRACK 


The Society of Photographic Scientists and Engineers 
is co-operating with the Smithsonian Astrophysical 
Observatory and the International Geophysical Year 
national committee in operation PHOTOTRACK — a 
somes in which technically minded photographers are 
asked to aid in photographing the artificial satellites. 
For information, write to the society's secretary- 
treasurer, Norton Goodwin, 826 Connecticut Ave. 
N.W., Washington 6, D. C 


ALSO AVAILABLE 
Lens Cones with f/8 40” focal length — 
Stock #85,061-Y......Used............ $68.50 f.0.b. Utah 
Stock #85,062-Y......New............ $89.50 f.0.b. Utah 


AERIAL CAMERA LENS 
£/2.5 with 7’ Focal Length 


An excellent lens—can be adapted 
for use on 35-mm. and Speed 
Graphic cameras as a_ telephoto 
lens. Three of the first four pic- 
tures of Sputnik III were taken by 
a student with a homemade camera using one of these 
lenses. Adjustable diaphragm, f/16 to f/2.5. Gov't. 
cost over $400. War surplus. 


Stack BIGIGINS «<x cses scenic smnecsas $39.95 ppd. 





7X FINDER TELESCOPE—ACHROMATIC 
Stock #50,080-Y Finder alone, less ring mounts. . .$9.95 
Stock #50,075-Y Ring mounts per pair.......... $3.95 


PRISM STAR AGOMAL 


For comfortable viewing of 
the stars near the zenith 
or high overhead with re- 
fracting telescopes _using 
standard size (14%4” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex- 
cellent quality aluminized 
right-angle prism. Tubes 
are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical re, of 
the system is about 314 


Gisele: SPO ovsisesisccdinctecsteites $12.00 ppd. 





“TIME IN ASTRONOMY” BOOKLET 


By Sam Brown. All about various kinds of time, 
contains sidereal timetable. How to use single- and 
double-index setting circles, how to adjust an equa- 
torial mount, list of sky objects. Also includes 7” 
paper setting circles and stripes suitable for cutting 
out and mounting on plywood. Wonderfully illustrated. 


SE osicc tices ec cchecdanatenened 60c ppd. 


SEND CHECK OR MONEY ORDER 


Sale! GIANT ERFLE EYEPIECE 


Here is an_ exciting bargain. 
We just bought a large lot of 
these eyepieces reasonably — so 
down goes the price to $9.95 for 
a real sale. Lens system con- 
tains 3 coated achromats over 2” 
in diameter. Gov't. cost over 
$100.00. Brand new, weight 2 
pounds. The value will double 
when this sale is over, and 
triple and quadruple as years 
pass. If we didn’t owe the 
bank so much money, we'd be 
tempted to hold onto these eyepieces. Their wide ap- 
parent field is 65°. The focal length is 114”. Lenses 
are in a_ metal cell with spiral threads; focusing 
adapter with 32 threads per inch is included; diameter 
is 2-11/16”. If you don't order now and you miss 
out. on a hundred-dollar eyepiece for only $9.95, you 
can't say that we didn't try to impress you with its 
value. You can make some super-duper finders with 
these eyepieces. They are also ideal for richest-field 
telescopes, which are becoming more popular daily, 
particularly in the Sputnik age. Everyone with a large 
reflecting telescope should have one of these. 


Stock $£50,178-Y.......c..ccccers Sale Price $9.95 ppd. 


3X ELBOW TELESCOPE 


Sometimes the war-surplus end of this business is 
heartbreaking. Here is an excellent little telescope 
that cost Uncle Sam about $200.00. Makes a dandy 
finder with a 13° field. Weight 2 pounds, size 534” x 
4144”. Although our price has been only $7.50 post. 
paid, they just sit on our shelves year after year. 
Then to get an item we really wanted, we had to buy 
200 more of these telescopes recently. Objective lens 
is an achromat, diameter 26 mm., focal length 104 
mm. Amici roof prism with faces of 18 mm. x 20 mm. 
cost from $12.00 to $36.00 to make. Symmetrical 
eyepiece of 1144” (32.5 mm.) effective focal length 
consists of 2 achromats with diameters of 34 mm. 
and focal lengths of 65 mm. At our new price we 
cannot afford to have our instrument man take these 
apart and clean them — so we told him to look them 
over to make sure everything is okay, and now you 
can buy them for only $5.00 each delivered to you. 


Stock #50, 179-Y iccsinsscsaitaibenatoutaee $5.00 ppd. 








You focus by 


Has crosshairs for exact locating. 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 20- 
mm.-diameter objective. Weighs less than 4 pound. 


Gisele Fo GOW ion iccsscscsececscivnassssicccereees $8.00 ppd. 


MISCELLANEOUS ITEMS 


KELLNER EYEPIECE — 2” focal length (1144” O.D.). 
Mount of black anodized aluminum. 


SG I io eer ivekodociecicareete $6.00 ppd. 
60° SPECTROMETER PRISM — Polished surfaces 18- 
mm. x 30-mm. — flat to 14 wave length. 

WOME TRUE s veksccseccondivetacctats $8.25 ppd. 


ASTRONOMICAL TELESCOPE TUBING 
Stock No. 1.0. 0.D. Lgth. Description Price 
80,038-Y 47%" 51%’ 46" ) Spiral-wound $2.50 


85,008-Y 67%" 7%" 60° ¢ paper 4.00 
poy oh Jee oe p- 3 6.00 
85,012-Y a" i ii : 8.75 
85,013-Y 47/4" 5” 48” 7° Aluminum 9.00 
85,014-Y 67/9" 7” 60” s 15.00 


All tubing is shipped f.o.b. Barrington, N. J. 





BE SURE TO GET FREE CATALOG “Y” 


Fantastic variety never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog “Y.’ 











NE W 


SATISFACTION GUARANTEED! 


oe = ae =e 
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. ~ respec tively; also at 9 p-m. and 8 ?.m. on are near the meridian. Also look now for 
SOUTHERN STARS I I . 


The sky as seen from latitudes 20° to add or subtract 4 hour per week. ing down the sky to the east. Mira, in 


40° south, at 11 p.m. and 10 p.m., local 
time, on the 7th and 23rd of November, 


This is a good time of year to observe Cetus, is high; this famous variable is 


the Magellanic Clouds, both of which now near maximum light. 
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STARS FOR SEPTEMBER 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of September, 








respectively; also at 7 p.m. and 6 p.m. 
on October 7th and 23rd. For other dates, 
add or subtract 4 hour per week. 

The Northern Cross is now on the 
meridian, while Lyra has moved into the 
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western sky. Look for bright Deneb and 
Vega; south of these is Altair. The three 
form the “summer triangle.” Near Altair 
are the inconspicuous constellations Sagit- 
ta, Delphinus, and Equuleus. 
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THE NEW JY Professionally Designed and Produced 


@ 
< bares by LAFAYETTE 


160x, 62-mm. 


50 
79 @ 800-mm. Focal Length @62-mm. Objective 


@ Micromotion adjustments on both axes 


@ Coated optics throughout @ Equatorial mount 


Latest in a long line of Lafayette refractors at reasonable prices. The unusual value of the 
Polaris is recognizable in the following specifications. Objective: Fraunhofer-type achromat, 


Only hard coated, 62.5 mm., 800-mm. focal length. Collects about 75 times as much light as the 
naked eye, resolving power 2 seconds, faintest discernible star 10.7 magnitude. All eyepieces 
7.95 are hard-coated Huygenians. 
own inder scope is 6x, mm. Equatorial! mount with slow-motion controls in right ascension 
D Find is 6x, 30 E ! h sl i Is in righ i 


and declination. Tripod head with latitude adjustment. Clamp lever for declination and 
inclination. Accessories include sunglass, star diagonal, erecting prism, sun projection screen, 
field tripod, and wooden case. Magnifications of 160x, 88x, and 40x. Rack-and-pinion focusing. 
Heavy plating used throughout to prevent rusting. Shipping wt. 30 Ibs. 


TAANTER --isiveveyaccsvsiosesuvvad bapuonnson cbabaven Goebenesecestoroencecieccesenied Net 79.50 


132x, 2.4” 
31%” REFLECTOR Meteor 


59” ss" 














An extremely fine, compact, professionally designed 


@ 800-mm. Focal Length and produced 31%” reflector. Primary mirror is 
Z atid aluminized and quartz overlaid. Secondary mirror 

@ 2.4” Objective Lens is also an extremely bright, aluminized, first-surface 

@ Slow-motion controls element. Exceptionally low light loss due to high 

i : reflectivity and care in adjustment of secondary 

All-new 1958 version of Lafayette’s mirror. Highly achromatic system. Resolving power 


famous 2.4’ refracting telescope. A 
fine instrument for the amateur 
astronomer. Fully coated and cor- 


1.4 seconds. Faintest discernible star 11.4 magni- 
tude. Finder scope 4x. Eyepieces are a 20-mm. 





rected for coma and for spherical coated Ramsden and a 9-mm. coated Huygenian- 
and chromatic aberration. Fork-type Mittenzwey. All-metal construction. Body tube white 
altazimuth mount has slow-motion enameled. Altazimuth fork-type mount with clamps 
controls for both altitude and azi- in both axes. 17’ metal table tripod. Mount may be 
z ; muth. Focusing by means of draw- removed for use with field tripod. Shipping wt. 
tube, rack-and-pinion drive with coaxial knobs. Body tube of white enameled 15 Ibs. 
duraluminum. Moving parts of heavily chrome-plated brass. Includes 5x 20-mm. 
focusing view finder with etched crosshairs. 4 coated premiease: 6 nee 9 va sin WRMNID) sscasiasssdnekueace sue cassveceusvareseieiaeotse Net 44.50 
mm., 20 mm. Sunglass, erecting prism, star diagonal, wooden cabinet, tripod wit 
chain brace. Objective lens 62 mm., focal length 800 mm. Shipping wt. 25 Ibs. @ Extremely compact @84x, 38x 44°° Only 4.50 
RD ........ cocococovesdeceeconnensesencnccsasececopstesssonocosonsonsonsscbuecsooneonssnensesosecene Net 59.50 @ Professionally designed Down 
’ 
LAFAYETTE’S IMPORTED S 
Only 4.95 
with COATED ACHROMATIC LENSES and PRISMS 49° ~ 
FOCUS -— mechanism is either central focus (C.F.) by means 
justabl i indivi | 
ot a single wheel and one adjustable eyepiece, or individua Professionsity designed end produced re 


foc 1.F.) wherein both eyepieces are separately adjustable. : 2. 
ocus (I.F.) wise 4 Mei collection of ‘’surplus’’ parts and lenses. The 


POWER is the number of times an image is magnified achromatic objective is a hard-coated Fraunhofer 
through your binoculars. For example, 7x (7 power) means type with a clear aperture of 50 mm., focal 








the object will appear 7 times larger (or closer) than with : : 
the naked eye. The second number used (that is, the ‘SO’ in 7 x 50) is the — bf rel Soest Gaui Se mos cee 
diameter in millimeters of the objective lens field of view 68°. Magnification is 6.2x, exit 
F-182 ae PEI Nock wsabe bas 0200 Shpg. wt. 2 ee eee Net 10.75 pupil 8 mm., real field of view 11°. The eye- 
F-15 La 3) ASS ere ee eS eee Net 17.95 piece has a I-mm. wire in its field. All bear- 
F-183 7x35 C.F. Pere a. i oo. Sees. Net 20.95 ings of brass and stainless steel. Altitude scale 
F-184 7x35 C.F. Wide Angle ..... Shpg. wt. 32 Ibs. .......... Net 29.50 reads 0-90-0 in 5” increments. First-surface, 
F-103 PEL. seabeecewas Pee | ee ree Net 21.50 aluminized mirror, 95 mm. x 50 mm., set at 45’ to the axis. May be used as a 
F-164 J Yt Sere Shpg. wt. BVe WS... cece Net 24.95 fine rich-field telescope a wide-field finder scope a 6x telephoto lens — a 
F-86 oy 3! Saeepyeareer coccee apg. wt. 3 Serre Net 12.95 9x to 70x astronomical telescope by use of 2x Barlow lens and 6-mm., 9-mm., 
Pe = SE OP Cs sesiccevesssseee eT Serre Net 27.95 12.5-mm., or 20-mm. eyepieces. Over-all size 82°’ x 147%". Stpg. wt. 6 Ibs. 
F-118 — 16 x 50 C.F. Extra light ...... Shpg. wt. 3/2 Ibs. .......... Net 31.50 
Ss TS 77 eae a hpg. yf ea Net 37.50 POD 5.4516 4w-w de alee banned oa peek ea bie Red wd at eae a eee Net 49.50 
INCLUDES HARD PIGSKIN CASE Add 10% Federal Tax to the prices above. | F-331 2x Barlow lens for use with above. Shpg. wt. 2 Ibs. ............. Net 9.95 
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IAMAICA 33, N.Y, Levee Radio yi neh ON | 
See | Ge JAMAICA. 31, N.Y. 
NEW YORK, N.Y. |} (J Rush Free 180 Page Catalog 
100 Sixth Ave. y © Please Send Item #........... enclose ...........000- ] 
ONLY 10% DOWN — Easy Monthly Payments! BRONX, N. Y. { © Send EASY PAYMENT ORDER FORM Sk-I | 
A convenient, economical way to buy your telescope without disturbing $42 E. Fordham Rd. |¢ i | 
your savings. You can enjoy your telescope and pay out of future earnings. NEWARK, N. J. Ot Name ..... 0 ese eeeeeeeec eects eeeneenceneeuees | 
Down payment required is 10% — balance in small monthly payments. 24 Central Ave. ! | 
Your first payment is not due until 30 days after date of shipment. All PLAINFIELD, N. J. SP RNGES 4525 cissueeeee Raaewie ss ceececccccccscesee | 
carrying charges will be refunded if payment is completed within 60 days U ae ae } \ 

of shi nt, No red tape — no hidden charges. A simple confidential plan a . . 
der the cobwentense Of fat yette’s meen. é : 110 Federal St. y_City.. Peer ee Zone... - State besapeues) ove | 
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PRECISION ENGINEERING AND DESIGN 


by two famous astronomical manufacturers 
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Above: An Astro-Dome technician fabricating steel elements 
of great precision. 


Below: A typical Tinsley telescope built to meet professional 
observing requirements. 








The technical skill of Astro-Dome, Inc., 
and Tinsley Laboratories guarantees the 
highest standards of precision in observa- 
tory domes and telescopes. 


ASTRO-DOME, for instance, has installed 
the multigraph pictured here for the ac- 
curate fabrication of any item made of 
steel plate. The pantograph-type machine 
cuts each piece exactly the same, insuring 
hundreds of similar parts with no varia- 
tion. This machine can handle plate up to 
seven feet square and eight inches thick. 
In the photograph, a skilled Astro-Dome 
worker is cutting part of an arch girder for 
an observatory dome. The master template 
at the top provides complete control of the 
cutting arc. If you are in need of specialized 
fabricating or a machined item requiring 
quantity and uniformity, please write for 
additional information and quotations. 


TINSLEY LABORATORIES has engineered 
the 20-inch fork-mounted Newtonian-Cas- 
segrainian reflector pictured here for the 
Students’ Observatory at the University of 
California. Note the clean functional de- 
sign of the mounting, planned for efficient 
observing. The optics are of Tinsley pre- 
cision, all surfaces polished to 1/10-wave 
accuracy. Small and large telescopes of 
any design are available to your exacting 
specifications — you are invited to request 
information of any kind that would be 
useful to you. 


Astro-Dome and Tinsley Laboratories 
now make possible a complete observa- 
tory, from telescope to housing, at a cost 
that will be pleasantly reasonable. Write 
either company for details, which will be 
furnished without obligation. 


ASTRO-DOME 


INCORPORATED 


1801 Brownlee Ave. N.E., Canton 5, Ohio 
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2530 Grove St., Berkeley 4, Calif. 
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